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The challenge was to create a new car there's even the option of four-wheel-disc 
worthy of wearing the Thunderbird anti-lock brakes. 
wings. The result is the most aerodynamic Inside, Thunderbird achieves a new 
Thunderbird ever. And a car with perform- level of comfort and convenience with 
ance to match its looks. increased room for five adults and a long 

A responsive 3.8 litre V-6 engine with list of standard features, including air condi- 
sequential electronic fuel-injection is standard. tioning, power windows and an electronic 
So is an independent rear suspension. And AM/FM stereo. 


There's never been а car like Thunderbird. 
And there's never been a Thunderbird like this. 


Buckle up-together we can save lives. 


A MEMO FROM THE PUBLISHER 


Dear Advertiser: 


Our new Subscriber Study is now available, and it contains some 
impressive data on our core readers— POPULAR SCIENCE subscribers. 
Reader involvement, product ownership and usage, and demographic 
figures all translate into a responsive market for you. 


While space does not permit me to go into detail here, two areas of the 
study are particularly worth noting: (1) the influence POPULAR SCIENCE 
has on its subscribers, and (2) the influence POPULAR SCIENCE 
subscribers have on other people. 


e 54.6% of our subscribers make purchase decisions based on ads in 
the magazine. 

e 85.776 discuss articles from the magazine with others. 

e 87.7% gave opinions or advice in the past 12 months. 

e 12.6 average number of people advised. 


Advice about what? About products— brand and model advice from men 
others perceive of as "resident experts" —POPULAR SCIENCE readers. 


These unique qualities make POPULAR SCIENCE readers an audience 
like no other. They buy the magazine for news of new products and new 
technology; they wse the magazine as a buying guide, and they influence 
others to buy. 


Think of the impact your advertising will have in an environment 
which features product-oriented editorial and buying-oriented 
readers! 
Our 1988 Subscriber Study was conducted by Simmons Market Research 
Bureau, Inc. (SMRB), the same company that does industry-wide total 
audience studies. If you'd like a copy of the complete study, just phone or 
write your POPULAR SCIENCE sales representative. And while you're at 
it, ask how he can help put POPULAR SCIENCE to work for you in 1989. 


Cordially, 


Grant A. Burnett 
Publisher 
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It all adds up to an automobile that's 
impressive even by Thunderbird standards. 
[The 1989 Ford Thunderbird. 

[Transferable 6-Year/60,000-Mile 
IPowertrain Warranty. 

Covers you and future owners, with no 
itransfer cost, on major powertrain com ponents 
itor 6 years/60,000 miles. Restrictions and 


deductible apply. Ask to see this limited 
warranty at your Ford Dealer. 


New Ford 
Thunderbird 


Have you driven a Ford...lately? 


This One 
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The WHAT'S NEW magazine 


X-31 fighter 
As missiles get smarter, fighter pi- 
lots will need super-agile planes 
to jockey into position and launch 
first. The experimental X-31 fighter 
will solve that by changing flight 
dynamics: It will be able to exe- 
cute lightning-quick “impossible” 
maneuvers that make other planes 
stall. Page 58 


No more motion sickness? Two 
novel boat hulls will be able to pre- 
vent pitch and roll—one by riding 
above and one by gliding below the 
surface turbulence. The hulls are 


now being fitted to luxury plea- 


sure craft. Page 74 


Superglue 
secrets 


Sure they cure fast, but cyanoac- 
rylate glues have been anything 
but super for many users. Now you 
dont have to get a weak or failed 
bond. We tell how to use the stuff 
that really works. Page 80 


America’s 
Is today’s pickup becoming less of 
a workhorse as makers add mod- 
ern technology and comforts? We 


test the mettle of trucks from 
Chevrolet, Dodge, and Ford. Page 44 
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Additional Features 


COVER ILLUSTRATION 
BY MARK McCANDLISH 


NEW FROM MINN KOTA 


Very simply, the Minn Kota 
о/о Зһр motors are the most 
corrosion-resistant electric 
fishing motors made. 


Every part that could corrode 
is protected. Marine grade 
stainless steel. 5pecial marine 


SALT WATER /SEALED QUIET POWER. 


aluminum alloys. Encapsulated 
electronics. And our new 
KotaKote process with 10 times 
greater corrosion resistance 
than previous finishes. 


Available in transom and 
bow-mount models. Both 


with the quiet power that 
catches fish. 


minn KOTA 
THE QUIET POWER THAT CATCHES FISH 
1531 Madison Avenue 


Mankato, MN 56001 
Phone 507-345-4623 


I just finished December 1988's "Best 
of What's New" feature and found it 
interesting. But with all the new Super 
VHS machines on the market, I cant 
believe you selected the Panasonic 


PV-4826 VCR as the best. After all, 


how many times will it really be nec- 


| essary to program over the phone? And, 


secondly, if you ve forgotten to program 
the machine, chances are that you've 
also forgotten to insert a tape! Let's 
see them accomplish that telephoni- 
cally. I think the idea for your "Best of 
What's New" feature is great, but let's 


| keep readers informed of the best—not 
| the slickest. 


Jay Austin, Killeen, Texas 


| Spy plane revealed? 


Ав a high-school science teacher, I 
enjoy reading POPULAR SCIENCE and 
use it in my classes. However I spotted 
a mistake in the November article 
“Revealed! Mach 5 Spy Plane.’ In it 
you state that only astronauts have 
reached altitudes of 100,000 feet or 
beyond. But a check of The Guiness 
Book of World Records reveals that 
manned balloons have risen to heights 
of over 125,000 feet. Your magazine has 


such a good reputation with my stu- | 
dents that I had a hard time convinc- 


ing them that I was right! 
Charles Bezanson, N. Carver, Mass. 


The statement that the spy plane trav- 
els at Mach 5, or 3,800 mph, at 100,000 
feet altitude is inaccurate. At 57.6 de- 
grees F the speed of sound is 760 mph. 
But the reference book I consulted 


| gives the temperature at 100,000 feet 
| as minus 58 degrees F. That means 


that Mach 1 would be 683.6 mph and 
Mach 5 is then 3,418 mph. 


William O. Johnston, Bexley, Ohio | 


If we knew for sure that the performance | 


| of the hypersonic spy plane is Mach 5 


| at 100,000 feet, then we could immedi- 


ately infer that the speed is 3,418 mph 
because the speed of sound at that alti- 
tude is 683.6 mph. Likewise, if we knew 


| for sure that the speed indeed was 3,800 


mph at 100,000 feet, then we could con- 


| clude that the plane is actually Mach 


5.75. However the disclosures about the 


Address letters for this column to: Readers Talk Back, POPULAR 
SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We are 


| unable to acknowledge un published letters. 
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Readers Talk Back 


| Subjective at best 


| performance of this secret spy plane are 


limited. The Los Angeles Times re- 


| ported on Jan. 14, 1988, that "the new 


stealth reconnaissance aircraft report- | 


edly will be capable of speeds nearing 
Mach 5, or 3,800 mph, and of flying at 


temperature begins increasing at alti- 
tudes above 85,000 feet, so does the 
speed of sound—returning to the sea- 
level value of 60 mph at 58,000 feet. 
The Times statement suggests that the 
true spy-plane altitude would be above 
100,000 feet. The facts remain elusive 
because releasing a clear value for 


sound speed would be equivalent to pin- | 


ning down the spy plane's operating 
altitude.—T. A. Heppenheimer 


No bitter memories 


In the November 1988 article "Mag- 
netic Personalities" the author incor- 
rectly states that I could not win sup- 
port and was hampered in the early 


| days by a magnet installed іп the lab- 
oratory next to mine at the Francis Bit- | 
ter National Magnet Laboratory. That | 


incident took place before I came to the 
Massachusetts Institute of Technology. 


It took place at the University of Illi- | 
nois Circle at Chicago Circle, where | 


the administrators and some of my se- 
nior colleagues took a dim view of my 


| new ideas of biomagnetism and gave 


me a bit of a hard time. 

In contrast, Dr. Benjamin Lax, then 
the director of MIT's Francis Bitter Na- 
tional Magnet Lab, rescued me (and 
biomagnetism) in 1969 and gave me 
and this young science a new and 
friendlier home. I believe that we have 
both thrived since then. 

David Cohen 
Biomagnetism Group Leader 


| Francis Bitter National Magnet Lab. 


Massachusetts Institute 
of Technology 
Cambridge, Mass. 


Raining planes 


As both a military and a civilian pilot, 
I feel there are many disadvantages 


and even safety hazards created by the - 


ballistic-recovery system [“Plane-Sav- 


| an altitude above 100,000 feet." Because | 


ing Parachute," Dec. '88]. The primary | 


problem is that the chronically appre- 
hensive pilot will deploy the chute long 
before giving recovery a chance. One 
example is the stall-spin condition, 
which can be recovered safely with 


Continued. 
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Yamaha Јетарго owners 
find happiness right in their 
own backyard. 


exor JOE N: “Whon wk ve dime mowing the bach. we just To paraphrase an old saying, 

а ОС И “Tt takes a heap of mowing to make a 
IÊ WANDA: “By the 1 house a home? 

Also a heap of spraying. And haul- 
ing. And who knows what all. 

То handle such tasks, insist the 
folks pictured here, you need 
ттл ES. tee — i the Yamaha Terrapro. The first АТУ 
nom € | РЕ; 29 when its not busy taking you hunting, 
fishing or camping. 

For example, you can attach a 
Yamaha finish-cut mower to the rear- 
mounted PTO (Power Take Off) hook- 
up for a magnificently manicured lawn. 

fun" ^ You can use our rough-cut mower 
peated weve) to whack away weeds and brush. Or 

See а Yamaha sprayer to deliver fertilizers” 
and other liquid assets quickly and 
efficiently. 

All the 
while sitting 
[ыл pu 4 pe : x x 23 эЛ МЫ — On 
| an d^ 3 EU ЖО зле ee ЖЕ ЫЕ Шы amachine 

, Ly) ie ko mo eu thats more 
C ыш maneuver- 
Tec PTT can maneuver easily around inditidüal fruit able and Tackle your gardening with the new 
<=":  (rees.-AVHereas anything larger needsalot токе. easy to op- optional 38" garden tiller. 
. foom And.Léan goall day without getting tired: erate thanany riding mower or tractor. 


| er Tike Durbiand. | | 
e i : Goleta, California After your Тетаргоѕ done a 


Li i 
zu Е 


rthe créek and have some fun." 


y 
<9 И 
BH. 
£n 


Ят жо те М cOMNÉPIEUT- $T єй. 
mg my acre анаа half, Ica; 


good days work, you're free to use its 
tough 348cc, 4-stroke engine and 
high- traction, high- flotation tires to 
take you where the fun is. 

But first you need to find out where 
your dealer is. And to do that, you need 
to call 1-800-331-6060, ext. 675. 


We make the difference: 
ATV's with engine sizes of 90cc or greater are recommended for use only by those aged 16 and older. Yamaha recommends that all ATV riders take a training course. For safely and training information, see 


Ü or i 
your dealer or call the AN Safety Institute at 1-800-447-4700, ATV's can be hazardous to operate. For your safety: Always wear a helmet, eye protection, and protective clothing; never ride on baved surfaces 
or public roads; never carry passengers; never engage in stunt driving; riding and alcohol/drugs don't mix; avoid excessive speeds; and be particularly careful on difficult terrain. 


Readers Talk Back ........ 


minimal altitude loss if the pilot ap- 
plies the proper recovery procedures. 
Other opportunities for premature de- 
ployment include inexperienced pilots 
attempting night landings or instru- 
ment approaches in bad weather. Just 
imagine what our skies would look like 
if all general-aviation airplanes were 
equipped with the BRS. Airplanes 
floating down out of the sky would be 
a common sight. And where are they 
all going to land? Backyards, shop- 


ping centers, freeways? I think a pilot | 


should develop the confidence to re- 
cover an airplane without resorting to 
a security blanket. However, if indeed 
| recovery is impossible—the result of 
a mechanical failure, for example—he 
has the parachute on his back with 
which to escape. 
lst Lt. Kenneth M. Ferguson 
U.S. Air Force, San Jose, Calif. 


Over-powered smoke pots 


Sixty lashes to the Detroit auto man- 
| ufacturers. In your October 1988 spe- 
cial section, “Detroit Powers into '89," 
| there was no mention of designing a 
pollution-free car. Instead the jokers 
in Detroit can think of nothing except 
over-powered cars that can exceed 150 
mph (on 65-mph freeways). Who wants 


to drive a shoehorn that costs 50,000 | 


bucks and can't carry four people com- 


fortably? We have enough trouble try- | 


ing to solve the smog problem without 
adding a few thousand smoke pots to 
| the highways. We need 230-horsepower 
cars like we need holes in the head! 
Fred W. Hunt, Bellingham, Wash. 


All cars mentioned in the special | 


section meet or exceed all emissions 
regulations. 


Toolbox tales 


А look at the item Nicer to Knuckles 
[^What's New Tools," Nov. '88] had me 
| digging into my tool box for something 
I've been using for many years—my 
Adjust-A-Box. It may not be as shiny 
and smooth as the new Pocket Socket 
but it seems to do all the same jobs. 
| It’s even been used as a hammer in mo- 
| ments of poor discretion— no chrome, 
| no problem! Hopefully the patent has 
run out on the original and we'll see 
this handy and useful tool around 
| again. 

| Andrew Lancashire, West Chester, Pa. 


The Adjust-A-Box tool has not been | 


made for many years, probably due to 
certain strength deficiencies that the 
Pocket Socket wrench is designed to cor- 

rect. The movable jaw of the older de- 
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sign extends from the wrench body and 
is prone to break off or deform when 


| used fully extended (on larger nuts). 


The movable jaw of the Pocket Socket 
is fully enclosed and supported within 


the body of the wrench itself at all times. | 


In fact, the more its movable jaw is 
opened, the farther it is drawn into the 
stronger center area of the body, where 
leverage stresses are less.—Ronald A. 
Kramer, president, Worthington Tech- 
nologies, Worthington, Ohio 


Stoplight scanner 


When I read the November 1988 arti- 
cle "Stoplight Sentry," I thought of an 
idea I got years ago: a scanner that 
would monitor an intersection and 


| change a red light to green when there 


is no traffic coming the other way. I 


| realize that a traffic light ensures 


safety at an intersection, but it seems 
like a waste of time and fuel to stop a 
car when no other vehicle is around. 

Donn B. Henley, Pine Hill, N.J. 


| Planning ahead 


In the spring of 1937 POPULAR SCIENCE 
published plans for the Malek Adhel, 
a detailed model brig—realistic from 
the keel to the ribs to the individual 
planks. The plans were the work of 
Capt. E. Armitage McCann. I was 16 
years old then and had neither the 
tools nor the required skills to build 
the brig, but I collected the plans each 
month and saved them for when I had 
grown old and retired. Fifty years later, 
on Jan. 5, 1988, I laid the brig's keel. I 
estimate it should take another year 
to complete deck fittings, masts, spars, 
and the rigging. Have any other read- 
ers of my vintage built the Malek 
Adhel? Congratulations to PoPULAR 
SCIENCE 0n more than a century of pub- 
lishing a fine magazine. 

Leonard G. Doran, Carlisle, Pa. 


Dec-Klips source 
I held off building a 340-foot outdoor 


| deck in order to use Dec-Klips [Two 


Stepped Decks," Aug. '88] for the proj- 
ect. I can't seem to locate the source of 
the product. 

Hugh Cahill, Maplewood, N.J. 


| The new address for the Dec-Klips 
| source is: Hermitage Building Supplies, 


Box 1000, Vancouver, B.C. V6B 245. 


Correction: On page 69 of the Octo- 
ber 1988 issue the photo on the upper 
left was incorrectly credited. It should. 
have read: Howard B. Bluestein, Uni- 
versity of Oklahoma. 
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Attack Aircraft in Action! 
Carrier Launched Sirikes! 
Soviet Aircraft Up Close! 
High Flying Spy Planes! 
„And Much More! 


stand an F-15 Eagle on its tail, and feel 
lits twin 23,000 Ib. thrust engines and after- 
burners rocket you to 60,000 ft.! Catapult 
оова flat top in an F-14 Tomcat, roaring 
from O to 170 mph in just З seconds! 

Now you can experience the thrill of 
flying the most formidable combat aircraft 
inthe world — planes of electrifying capabili- 
ities, astonishing supersonic speeds, and 
dazzling arrays of weaponry. It's all in a new, 
eall-action video library, IN THE COCKPIT. 
Teaturing spectacular combat footage and 
marration written by leading experts on 
rmilitary aviation. 


Six Action-Packed Videos 


YYou'll receive six exciting videos, filled with 
sauthentic, breathtaking action. Go on a 
rmission aboard the finest reconnaissance 
aircraft built, the incredible SR-71 Blackbird 
iin Spies in the Skies. Fly with dedicated 
espy planes like the ones used over Cuba 
sand Vietnam. In Red Star see close-ups 
cof the new Soviet Mig-29. See the Famous 
"Hind and Halo attack helicopters in re- 
rmarkable footage from Nicaragua and 
Afghanistan. Fly carrier launched air strikes 
against North Vietnam in Flat Tops, and 
esearch for Soviet submarines in the Hawkeye. 
In Eagles in the Sky, fire Phoenix 
rmissiles from the Navy's F-14 Tomcat, and 


Тиге: 


wine Dóinbot Aircrétt i 


AH-64 APACHE 


fly the Air Force’s F-15 Eagle and F-16 
Falcon on air superiority missions. In Fly 
Low, Hit Hard see ground attack action in 
Vietnam with the nimble A-4 Skyhawk 

and the most feared ground attack aircraft 
in the world like the Thunderbolt 1! and 

the battle-proven Israeli Kfir. And in Target 
Tank, witness combat helicopter action 
on the modern battlefield. 


Attractively Priced, 

Convenient Monthly Installments 
IN THE COCKPIT is available exclusively 
from Easton Press Video. Each set of six 
videos comes in a handsome library case 
and is priced at just $149.75! payable in 
convenient monthly installments. To order, 
simply return the attached coupon or 
call the Toll-Free number. If you are not 
totally satisfied, return your set within 15 
days for a full refund. Order today to avoid 
disappointment! 
t plus 4.75 shipping/handling per set. 


CALL TOLL FREE 1-800-367-4534 
In CT, AK, HI call (203) 855-8717 


the V 


COCKPIT vi ^ 


F/A-18 HORNET 


orld. 
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А-7Е CORSAIR II 


GT UE Ae SS —#— é -— کے‎ Er ЧЕ ж» а US ur 


€ 1988 мв! 
Easton Praes Video Satisfaction 
47 Richards Avenue Guaranteed 


Norwalk, Conn. 06857 


For Fastest Service Call Toll-Free: 1-800-367-4534 
In CT, AK, HI call: (203) 855-8717 

Yes! Please send me the IN THE COCKPIT 
video library. | understand only VHS format 
is available. 


Name . سے‎ — 
PLEASE PRINT CLEARLY 


Address 
City/State/Zip 


Signature 
(Ail orders subject to acceptance) 


Charge each of 6 equal monthly installments 
of $25.75* to my credit card: 
LIVISA О МазіегСага O American Express Г1Пїпегв Club 


Credit Card No. ExnDate | 
L] I prefer not to use a credit card and will | 
pay by check. Enclosed is my deposit of 
$50.00*. | will pay the balance of $104.50" in 
three monthly installments of $34.83* each. 


Allow 6 to 10 weeks for shipment. 
"СТ residents add 712% sales tax. 105 
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Science Ne 


By ARTHUR FISHER 


“This competitor very much deserved winning the grand prize,” said one judge 


Fantastic landscape 


| Can you guess what this is a picture 


of and how it was made? Hint: It’s not 
the product of a Hollywood special- 
effects lab, nor is it one of those re- 
markable computer-generated graph- 
ics that uses fractal mountains. 
Answer: It's a photomicrograph 


called “Liquid Crystal Land,” and it 


was made by superimposing five expo- 
sures of different organic chemical so- 
lutions, using a variety of filtering, 
masking, and imaging techniques. The 
magnifications used ranged from 10 x 
to 25x. 

The photo won both the first and 
grand prizes in the 1988 Polaroid In- 
ternationalInstant Photomicrography 
competition for its maker, Dr. Michael 
W. Davidson, a research associate at 
Florida State University's Institute of 
Molecular Biophysics. It is the crown- 
ing glory of an avocation launched a 
couple of.years ago when Davidson 
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noticed how a slowly evaporating so- 
lution on a microscope cover glass re- 
sembled reeds at the edge of a lake. 


Fastest supercomputer 


What NASA experts state is the world's 
fastest supercomputer, the Cray Ү-МР, 
has been installed at the Numerical 
Aerodynamic Simulation Facility 
(NAS) of the space agency's Ames Re- 
search Center in Mountain View, Calif. 
The device can exceed one billion com- 
putations per second in sustained op- 
eration. It has achieved a peak speed 
of 2.37 billion computations per sec- 
ond by concentrating all its processors 
on a single scientific simulation. The 
Cray-2, which was the record holder 
when it was installed in 1985 at NAS, 
has a speed of 250 million operations 
per second. 

The new Cray computer has eight 
processors, 32 million words of main 
memory, and 256 million words of sec- 


of this Polaroid picture. 


ondary semiconductor memory in the 
form of a solid-state storage device. It 
achieves its great speed by combining 
three key features: very fast processors, 


| fast memory access, and parallel-pro- 


cessing capability. The last element 


means that all eight of the high-speed | 


processors can attack a single problem. 
Their speed, in turn, depends on 
densely packed components to mini- 
mize the distances over which elec- 


tronic signals travel at close to the | 


speed of light. 

Like previous supercomputers at 
NAS, the Cray Y-MP will be used to 
simulate the behavior of advanced air- 
planes and spacecraft, complementing 
wind-tunnel and shock-tunnel testing. 

With the Cray Y-MP, NAS will model 
complete vehicle configurations and 
will move toward reproducing the air- 
flows encountered in such difficult 
cases as the flight of helicopters, pow- 
ered-lift and tilt-rotor vehicles, and su- 
personic fighters in high-maneuverabil- 
Continued 


NRI's new at-home 
raining gives you the 5 
computer, the soft- 
ware, and the hands- 
on skills to start a 
high-paying career 
asa computer 
programmer 


Carl Barone 
Programmer/Analyst | 
NRI Schools ( 


Now NRI gives you hands-on 
experience in computer programming 
with a powerful IBM-compatible 
computer system and software you keep. 
One easy step at a time, you build full- 
m ptr m ren ren move on to master all four of today's key can land the programming position of 
le to Pi: | computer languages—BASIC, Pascal, your choice—even make it on your own 
computer languages. One easy step at a | | 
time, you train to be a high-paid C, and COBOL—step by easy step. as an independent programmer. There's 
computer programmer! Before you know it, you have what it no doubt about it—with NRI's complete, 
takes to handle any programming at-home, four-language training in 
four NRI training includes a computer, problem you're likely to encounter Computer Programming, you can 
‚ — high-paying, top-growth computer 
Unlike any бна course, МАГ s at-home as a computer progr: : career field! 
тапташ Computer Programming The чена news comes € the — of 


es you hands-on ence with a 
among BM cone тз Packard Bell Labor Statistics: As a programmer trained 
VX88 computer system, including 2400 1227216 of computer languages you 
baud internal modem, 512K RAM, disk 
drive, and invaluable programming 
software—BASIC, Pascal, C, and 


With NRI, you et the skills and 
the confidence, Ме Qum and the Tz Please rush me my FREE catalog 


software to build real-world, working describing NRI's at-home training in Computer 
| Programming. 


programs for a wide variety of business, 
personal, and professional applications | 
into today's top computer program- | please print) 
ming “= 
| = |! Address 
No matter nt your daora: | 
NRI ensures you get the know-how | iY س‎ 7 
you need to take full advantage of —— | | = | 


every exciting opportunity in 

computer programming today. Í 
With your experienced NRI 

instructor always available to help, you | j 

quickly cover the fundamentals, then | 


NRI's new at-home training in 
Computer Programming starts by 


walang yo you s Ses dps by step through 


an ve lend you into 
Se wi 
detailed і instructions, oe d 
diagrams. 

In no time at all, you have a 
complete understanding of the 
pro g techniques used every 
day by successful micro and main- 
frame programmers. And then the 
fun really begins. 

With your personal NRI 
small business applications. computer-aided design (CAD). instructor on call and ready to help, 
you use the computer уме included 

= in your training to actu esign, 

E ы eet [ак ыи: de tae 7| onde run, debug, and rem ben. 
Verte TT Nee reper meni Tener емер | канн in BASIC, Pascal, C, and 

OL. Then, following easy-to- 
read instructions, you use your 
modem—also included—to “talk” 
to your instructor, meet other NRI 
students, even download programs 
through NRI’s exclusiv amd 


You start with BASIC, an extremely popular —MÁ—— 
language used for graphics, teaching, personat, language offen used to develop 


mers network, PRO 
compar language ise een Rom. | wrap up your ini inp — For all the details about NRI's 
systems programming fo artificial intellience. us | age in : — dp = de mdi 
S amd аон, Soon you'll receive 


y 
zn 's жеар п information- 
packed, full-color catalog. 


Open it up and you'll find 
vivid descriptions of every aspect 
of NRI training. You'll see the 
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IN THE how your NRI training will 
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high-paying career—even a 
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computer programming. 
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| Moon kit 


| chart for telling time by the 
| moon. The material announcing 


| States, add $3 for additional 


Science Newsfront Continued 


ity, very high-angle-of-attack positions. 


Eventually, NASA officials hope to 
gain computation speeds of one trillion 


calculations per second. That level | 


would revolutionize aerospace science 


by allowing designers to reproduce a | 
series of optimum designs quickly for | 


a given flight problem. 


The Astronomical Society of the Pacific 


has released a new set of slides and | 


information on the moon, including 
close-ups of dramatic features and 
shots from the Apollo 11 landing. The 


slides are accompanied by a 24-page | 


booklet that offers, beyond detailed 
background information, tables ! 
of all the lunar missions and a 


this release says the kit is ideal 
for “teachers, students, vam- 
pires..." but I think they mean 
werewolves. 

If you qualify, send $24.45 to 
A.S.P., Moon Kit Dept. NPK, 390 
Ashton Ave., San Francisco, Cal- 
if. 94112. Outside of the United 


postage. 


Bar code for bees 


Glued to this honeybee’s thorax 
is what has got to be the world’s 
smallest bar code—one that is 
machine readable with a laser 
scanner. Purpose: to allow api- 
ologists to tag, collect, and iden- 
tify bees over their range, which 
is typically from two to four 
miles. Such knowledge is vital 
to the continued success of crop- 
pollination programs. Honey- 
bees pollinate a wide variety of 
food and other crops; experts es- 
timate that the total bee contri- 
bution to American agriculture, direct 
and indirect, is $20 billion. 
Developer of the novel bee-tagging 
system is Dr. Stephen L. Buchmann, 
an Agricultural Research Service en- 


| tomologist at the Carl Hayden Bee Re- 


search Center in Tucson, Ariz. He was 
seeking a substitute for conventional 
tagging methods, which consisted of 
applying dots of quick-drying model- 
airplane paint, or even writing numer- 
als in permanent ink on a white back- 
ground. Such methods were time-con- 
suming, requiring human intervention 
to decode the labels—and the identi- 
fications tend to wear off quickly in the 
field. What was needed was a label that 
was machine readable. When Buch- 


| mann learned that a company called 


Intermec had developed a special ul- 
tra-high-density bar code, he asked 
company scientists to help with his 
mission. The result is the label in the 
photo. Only two millimeters wide, the 
label can code any two-digit number. 
The rest, as they say, is bzzstory. 


California wind 


A monster order for giant wind tur- | 
bines has been placed with Mitsubishi 
Heavy Industries, Ltd., for delivery to 
Tehachapi, Calif. There the 340 ma- 


chines, each with a power output of 250 
kilowatts, will be installed in a wind 
farm. The MWT-250 turbines have 
three 28-meter-long fiber-reinforced 
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When this honeybee is captured from the wild, а 
laser scanner will read the information coded on 
its back in the world's smallest bar code. 


| plastic blades mounted on a 30-meter- 


high tower. They have both a blade- 


pitch control system (to change the | 
| on Earth but apparently abundant on 


blade angle with wind speed) and a yaw 
control system (to align the turbine 
with the wind direction). 

The wind farm is a joint venture of 
Toyo West, a Japanese company, and 
sea West Industries of San Diego. The 
electricity generated will be sold to 
Southern California Edison Co. 


Bag conquers Everest 


А sleeping bag invented by a chemi- 
cal-engineering professor at the Uni- 
versity of Colorado at Boulder has 
saved the lives of at least two climbers 
on Mount Everest and may become 


standard equipment for future high- 


altitude mountaineers. 

The bag was designed by Igor Gam- 
ow to cope with the onset of altitude 
sickness—the bane of climbers who 


dare high altitudes, where pressure is | 


low and oxygen is scarce. The disease 
causes pulmonary and/or cerebral 
edema—lungs and brain fill with fluid. 
It can be fatal, and the only treatment 
is to descend to lower altitudes, often 
difficult or impossible in adverse 
weather conditions. 

Gamow’s invention, a modified sleep- 
ing bag, simulates the air pressure of 
a lower altitude when it is inflated by 


| a foot pump. At an altitude of 14,000 


feet, it provides air pressure equiva- 
lent to an altitude of 7,800 feet. 
At Everest’s crest, the bag would 


by 9,000 feet. 

Gamow says that two trekkers 
on the Nepalese side of Everest, 
one of them comatose, were saved 
by the bag at the 14,000-foot- 
high Himalayan Rescue Associ- 
ation’s medical clinic. And last 


ming expedition to Everest were 
also helped by the bag. When a 
patient is inside the bag he feels 
as if he were under 4Y: feet of 
water. The sensation is not un- 
comfortable, says Gamow. 


Rare mineral on Mars 


Planetologists have long puzzled 
over how the mostly carbon di- 
oxide atmosphere of Mars is 


must somehow be replenished, 
suggesting a reservoir of some 
sort in the soil or the polar caps. 
Until now, no likely source has 
been found. 

In November 1988 scientists of 
the U.S. Geological Survey and 
the University of Arizona announced 
they had learned the answer. It is a 
mineral called scapolite, relatively rare 


the Martian surface. It is the right 


candidate, they explained, because it | 


can store large quantities of carbon 
dioxide as carbonate in its crystal 
structure. 

On Earth scapolite is a semiprecious 
gem mineral with a range of amber 
colors. Its constituents include the el- 
ements sodium, calcium, potassium, 
aluminum, silicon, chlorine, carbon, 
sulfur, hydrogen, and oxygen. Future 
explorers of Mars are not likely to pick 
up any scapolite gemstones, however; 
the mineral grains detected till now 
are far too small. The scientists said 


reduce the effect of the altitude | 


fall, 6 of 31 members of a Wyo- 


maintained. The gas lost to space | 
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P MM | There's a reassuring feeling of security in the way Mercury Topaz combines 
MERCURY Topaz. comfort and control to help you deal with the elements. Topaz couples 
the precision of rack-and-pinion steering with the traction of front-wheel drive. An arrangement that’s 
especially comforting when you're on a curve and roads are slick. And if you encounter those kinds of roads 
frequently, Mercury Topaz makes available a superb answer to bad weather driving-optional all-wheel 
drive. Comfort and control are one in Mercury Topaz. To make you feel better about driving when 
the weather's trying to ruin your day. Experience the comfort and control of a Mercury Topaz at your 
Lincoln-Mercury dealer today. For more Topaz information, call 1-800-822-9292. 
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that scapolite is probably a component 


| of the dust that covers the planet, and 


it seems to be universally distributed. 

The discovery was made by Roger N. 
Clark and Gregg A. Swayze of the 
USGS in Denver, and Robert B. Singer 
of the University of Arizona in Tuc- 


| son. In August and September 1988, 


during Earth’s closest approach to 


| Mars in almost 20 years, they used a 


new spectrometer on NASA's three- 
meter telescope atop Mauna Kea in 
Hawaii to study the near-infrared spec- 
trum of light from many regions of the 
planet. They found five bands of light 
absorption matching those of scapolite, 
positive identification. 


Missing crust found 


Mars is different from Earth in still 
another significant way. Its crust 
makes up at least 10 percent of the 
planet’s mass. That same ratio applies 
to the moon. Yet Earth’s crust consti- 
tutes no more than four-tenths of one 
percent of terrestrial mass. Ever since 
unmanned spacecraft visited the moon 


proportions, geophysicists have been 
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perplexed by the discrepancy. What 


| happened to Earth's missing crust? 


The answer, says Don L. Anderson, 
director of Caltech's Seismological Lab- 
oratory and a professor of geophysics 
there, is that much of Earth's crust has 
sunk into the middle mantle to a depth 
of 400 to 650 kilometers beneath the 
surface. "We have recently developed 
a technique that allows us to obtain 
information on the chemical composi- 
tion of Earth's mantle," Anderson re- 
ported last fall to the annual meeting 
of the Geological Society of America 


in Denver. “This technique has re- 


vealed that there is a great deal of 


crustal material in the middle man- | 


tle... [which] appears to be a dump- 


| ing ground for the huge slabs of crust 
| that dive into Earth's interior at sub- 


duction zones such as the ‘ring of fire’ 
around the Pacific." 

The technique uses slight variations 
in the travel times of seismic waves 
generated by earthquakes [" Voyage to 
the Center of the Earth," Nov. '88]. It 


shows that the middle mantle consists | 
| largely of calcium-rich majorite, ex- 
and Mars and divined their crustal 


actly what crustal material would be 
if it were squeezed at the extreme pres- 


"E Jack Bateman, | 
Lb a Jack Daniel's whiskey maker | 


since 1956. 


is so much of it that if it were all 
brought to the surface, the crust would 
be 200 kilometers thick instead of 20. 


Ethylene from methane 


Ethylene is a colorless gas given off by 
ripening fruit. The hydrocarbon (CH4) 


is also the basic raw material of to- | 


day’s multibillion-dollar petrochemical 
industry. It is used to make thousands 
of petrochemical and related products: 
ethylene glycol (antifreeze), ethy! al- 
cohol (used in solvents, flavorings, 


cosmetics, and detergents), resins, | 


polymers, and polyvinyl chloride and 


| polyethylene—the basic building 


blocks of most modern plastics. It is 
made from petroleum at the refinery. 

Now two chemical engineers at the 
University of Michigan have developed 
a catalytic process that makes ethyl- 
ene from methane, an inexpensive and 
relatively abundant gas. Eran Gulari, 
an associate dean at the College of En- 


From the makers of Jack Daniels... 


sures below 400 kilometers deep. There | 


gineering, and Ananth Annapragada, | 


a graduate student, succeeded in using 
an iron phosphate catalyst to convert 
methane to ethylene at a temperature 
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| several hundred degrees lower than 
most other experimental processes— 
575 degrees C. 

In the new process, methane gas and 
oxygen flow through a heated reactor 
filled with beads of iron phosphate. One 
atom of hydrogen is stripped from the 
methane (CH4) molecule, leaving a 
highly reactive form of methane with 
only three hydrogen atoms. This mol- 
ecule then reacts to form a mixture 
of ethylene, ethane, carbon dioxide, 
water, and some higher hydrocarbons. 

Methane makes up 20 to 80 percent 
of natural-gas deposits, an attractive 


Magnetic-resonance 
spectroscopic images 
may help solve med- 
ical mysteries. 
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| researcher. 


figure when compared with dwindling 
petroleum reserves. 


MRI scanner 


| The first-ever spectroscopic images of 


the brain made with a four-tesla mag- 
netic field appear in this photo. The 
images consist of an array of spectra 


| that map the amounts and locations 


of key chemicals—metabolites—invol- | 
ved in fueling cellular functions. The 
spectra have been generated with 
an experimental magnetic-resonance 


| scanner at General Electric's Research 


and Development Center in Schenec- 
tady, N.Y. [^Magnetic Personalities," | 
Nov. '88]. The system is based on a 
50-ton superconducting magnet capa- 
ble of producing a uniform magnetic 
field of four tesla—about 80,000 times | 
the intensity of Earth's field. That 15 
more than twice as powerful as the 
commercial units now in use in hospi- 
tals around the world. 

The areas of the brain to which the 
spectra relate are shown in the mag- 


| netic-resonance image at left. “Right 


now we are doing exploratory research 
employing an experimental machine," 
says Dr. Rowland W. Redington, a GE 
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Buick's Park Avenue Essence concept car shows trends for models the GM division will introduce in the 1990s. 


Buick's Essence 


This is a test. Does the car pictured 
above conjure up words like distinctive, 
substantial, powerful, and mature to 
you? If it does, then Buick's Park Ave- 
nue Essence concept car successfully 
projects the image with which Buick 
plans to distinguish itself from the 
other divisions of General Motors. 
The car is certainly substantial in 
size and appointments. At 210 inches 
overall length on a 113.8-inch wheel- 
base, the four-door sedan accommo- 
dates six passengers in three-abreast 
seating. А new hinge design allows the 
doors to open extra wide for easier ac- 
cess, and power footrests front and rear 
adjust for comfort. The sweeping 
windshield (raked at 65.5 degrees) and 
instrument panel are far forward, en- 
hancing the cabin's spaciousness. Cli- 
mate and entertainment systems are 
individualized: The driver and three 
passengers can select their own tem- 
perature and fan settings. Three pas- 
senger headphones use infrared sound 
transmission for cordless operation 
(“No Strings Attached," July 88|. 
The sleek body (coefficient of drag 
is estimated at less than 0.30) rides 
on large 225/60R16 wheels and tires. 
Power comes from GM's 3800 V6 en- 
gine with redesigned heads, manifold, 


16 | POPULAR SCIENCE 


Lem —— 


— = — 


| 


| TURBINE WHEEL 


F 
at 


; 
I 
d 
-— 
A a af 


— s —— -—— Et 8. - 


p — 


and fuel injection, and rated at 185 
horsepower at 4,400 rpm. Buick says 
the car accelerates from 0 to 60 mph 
in about nine seconds. You can get a 
look at the Park Avenue Essence at se- 


lected 1989 auto shows. 


VACUUM 
ACTIVATOR 


EXHAUST GAS FLOW 


Honda's variable-vane turbo rings the 
turbine with four controllable vanes 
that close at low speeds and open at 
high speeds. The vanes act like flaps, re- 
directing the exhaust gas flow against 
the wheel. 


љад 


Variable progress 


No-lag turbochargers are coming on 
strong. Honda appears to have scored 
a slight edge over Chrysler by intro- 
ducing the first production variable- 
vane turbocharger on a two-liter V6 
that powers the latest-generation 
Acura Legend in Japan. Chrysler still 
is expected to be first in the Unit- 
ed States, however, with a varia- 
ble-vane turbo on a 2.2-liter four- 
cylinder engine in a Shelby-pre- 
pared Shadow CSX coupe. The 
Shelby Motorsports conversion 
shop will fit the Shadow with a 
Garrett-produced variable-vane 
turbo to be introduced later this 
| spring. 

The new generation of turbo- 
chargers uses a series of vanes 
or flaps that control the veloc- 
ity of exhaust gas directed at 
the turbine wheel [May '88]. 

Working something like a garden- 
hose nozzle, the new systems allow a 
rapid acceleration of the turbine 
wheel when the driver steps on the 
gas pedal, supposedly eliminating so- 
called turbo lag. | 

Early versions of the system con- 
sisted of a ring of vanes to control the 
exhaust gas stream, but production 
versions are expected to have a single 

Continued 


If you don’t have 
GE Halogen Headlamps, 
you may be missing 
something important. 
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Simulated 
photos. 


You can actually 

see up to 25% farther 
down the road with 
GE Halogens. 

And their crisper, 
whiter light is twice 
as bright as ordinary headlamps, 
so you also see more clearly. 

Buy now and you ll see up to a 
$4.00 refund check from GE. 
All comparisons on high-beam. 
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We bring good things to life. 


m — —REFUND OFFER — — — — 
For your $2 refund on any 
GE Halogen PowerPlus Headlamp 
($4 refund on two), remove the UPC 
| symbol(s) from the package(s) as 
| proof of purchase and mail with this 
orm to: 
| f 


| Number of lamps purchased: O I, O 2 
Name of retailer/store where purchased: 


ALL UESTS MUST BE RECEIVED BY APR. 15, 

1989. Limit $4.00 per group family or indivi 

only in USA. Allow 8 to 10 weeks for refund. 

be redeemed in combination with any тест 

—— XM if ion or other copies not 
| call 1-800-553-7553, 7:30AM to 4:30PM арт 


U2: Rattle & Hum * New live set includes 
the hit Desire, Still Haven't Found What I'm 
Looking For, more. Island 200596 


Anita Baker: Rapture * Sweet Love, 
Up In The Rapture, You Bring Me 

Joy, n So Long, Mystery, more. 

Elektra 173404 


Itzhak Periman: French Violin Show- 

ieces * Carmen Fantasy, Tzigane, 
me, Havanaise, more. 

DG DIGITAL 115457 


Tracy Chapman * Extraordinary singer/ 
songwriter with hit Fast Car, Talkin Bout A 
Revolution, vend preis You, Mountains 
О’ Things, Why’, etc. Elektra 153582 


Guns N' Roses: Appetite For Destruction 
Welcome To The Jungle, Sweet Child O' 
Mine, Its So Easy, more. Gelen 170348 


Jerry Lee Lewis: Original Sun Greatest 
Hits * Whole Lotta Shakin' Goin On, Great 
Balls Of Fire, more. Rhino 154118 


Kitaro: The Light Of The Spirit • Sun- 
dance, Mysterious Encounter, The Field, In 
The Beginning, etc. Geffen DIGITAL 164228 


Richard Marx * Endless Summer Nights, 
Should've Known Better, Don't Mean 
Nothing, etc. EMI-Manhattan 134073 


Jimmy : Outrider * Wasting My Time, 
The Only One, Prison Blues, more. — 
Gefen 123721 


Robert Plant: Now And Zen * Dance On 
My Own, Heaven Knows, Tall Cool One, 
Ship Of Fools, etc. Es Paranza 134392 


Led Zeppelin: Houses Of The Holy 
D'yer Maker, Over The Hills And ra ену, 
etc. Atlantic 34321 


George Harrison: Cloud Nine * Title 
song, | Got My Mind Set On You, When We 
Was Fab, more. Warner/Dark Horse 174328 
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Phil Collins: Buster 
James Taylor's Greatest Hits 
Warner Bros. 123790 
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Dire Straits: Brothers In Arms * Money 
For Nothing, Walk Of Ше, So Far Away. 
more. Warner Bros. DIGITAL 114734 


In John Williams & The 
f Pope Music from Close Encounters, 
Star Wars, others. Philips DIGITAL 105392 


Rod Stewart: Greatest Hits * Do Ya Think 
I'm Sexy?, Tonight's The Night, Maggie May. 


Hot Legs, etc. Warner Bros. 133779 
Andrés ia Plays Bach * Includes 
the famous Chaconne. MCA 163600 


Poison: Open Up And Say...Ahh * Nothin’ 
But A Good Time, Good Love, Fallen Angel, 
Love On The Rocks. etc. 


Capitol/Enigma 173989 
Bobby McFerrin: Simple Pleasures 
Don't ry Be Happy, All | Want, Drive My 
Car, title song, Good Lovin’, more. 

EMI-Manhattan 164165 
Cream: Disraeli Gears * Sunshine Of Your 
Love, more. Polydor 104898 


Simon & Garfunkel: The Concert In 
Central Park * Mrs. Robinson, Bridge Over 
Troubled Water, etc. Warner Bros. 244006 


Alabama: Live RCA 160027 


The ultimate in sound. The 


Steve Winwood: 
Roll With It 


154633 


Liz Story: Speechless * Forgiveness, 
Speechless, Welcome Home, Back Porch, 
Vigil, Frog Park, more. RCA/Novus 100494 


Decade/Best Of Steely Dan MCA 154135 


Beethoven, Symphony No. 7; Coriolan & 
Prometheus Overtures * Royal Philhar- 
monic/Previn. RCA DIGITAL 153621 


Jethro Tull: Aqualung Chrysalis 124705 


Whitney Houston: Whitney * | Wanna 
Dance With Somebody (Who Loves Me), 
Didn't We Almost Have It All, more. 

Arista 152854 


Metallica: ...And Justice For All * One, 
Blackened. title song. To Live Is To Die, 
Shortest Straw, more. Elektra 200478 


Talking Heads: Naked * (Nothing But) 
Flowers, Mr. Jones, Totally Nude, Blind, The 
Democratic Circus, The Facts Of Life, etc. 
Fly/Sire DIGITAL 153810 


David Sanborn: Close-Up * Lush jazz 
sax elor! Slam, You Are Everything, JT, 
Goodbye, Same Girl, etc. 

Warner Bros. 134408 


Dwight Yoakam: Buenas Noches From А 
Lonely Room * Title Song, Streets Of 
Bakersfield (with Buck Owens), more. 
Reprise 100008 


The Best Of The Band Capitol 134485 


Classic Old & Gold, Vol. 1* 20 hits! A Little 
Bit Of Soul, Hes So Fine, A Teenager In 
Love, Sweet Talkin’ Guy, etc. Laurie 134627 


INXS: Kick * Need You Tonight, Devil 1п- 
side, New Sensation, title song, Never Tear 
Us Apart, The Loved One, Wild Life, etc. 
Atlantic DIGITAL 153606 


The Glenn Miller Orchestra: In The 
Digital Mood • In The Mood, Chattanooga 
Choo Choo, тоге. GRP DIGITAL 143293 


Tangerine Dream: Phaedra 100510 


Steve Winwood: Chronicles * Higher 
Love, Valerie, While You See A Chance, My 
Loves Leavin', Talking Back To The Night, 
more. Island 134501 


Pictures At An Exhibition, Night On The 
Bare Mountain, more * Montreal Sym- 
phony/Dutoit. London DIGITAL 125314 


Whitesnake * Here | Go Again, Still Of The 
Night, Give Me All Your Love, Crying In The 
Rain, Bad Boys, more. Geffen 163629 


22 Top: Afterburner Warner Bros. 164042 


Carly Simon: Greatest Hits Live 
Anticipation, You re So Vain, Coming 
Around Again, Nobody Does It Better, etc. 
Arista 154537 


Huey Lewis: Small World * Perfect World, 
Walking With The Kid, World To Me, Better 
Be True, Old Antones. etc. 

Chrysalis 134347 


Najee: Day By Personality, title song. 
Thats The | WA OI The The World, Tonight I'm 
Yours, Gina Ne Najee's Nasty Groove, etc. 


EMI-Manhattan 100001 
Genesis: Invisible Touch * Land Of Con- 
fusion, title song, etc. Atlantic 153740 


More Dirty Dancing * Do You Love Me, 
Love Man, Big Girls Don't Cry, Wipeout, 
Some Kind Of Wondertul, Cry To Me, more. 

ВСА 130766 


The Who's Greatest Hits MCA 164160 


Tchaikovsky, 1812 Overture; Romeo & 
Juliet; Nutcracker Suite * Chicago 
Symphony/Solti. London DIGITAL 125179 


James Galway: Greatest Hits RCA 173233 


The Moody Blues: Sur La Mer * | Know 
You're Out There Somewhere, No More 
Lies, Here Comes The Weekend, Vintage 
Wine, etc. Polydor 124546 


The Beach Boys: Endless Summer 
California Girls, Help Me Rhonda, Surfer 
Girl, more, Capitol 223559 


Cinderella: Long Cold Winter * Gypsy 


Road, Don't Know What You Got (Till It's 
Gone), The Last Mile, etc. Mercury 114780 
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Bon Jovi: New Jersey 100516 


Strauss, Also sprach Zarathustra 
ا‎ Symphony Orchestra/Reiner. 
RCA 163627 


Charlie Parker & Dizzy Gillespie: Bird & 
Diz * Leap Frog, My Melancholy Baby, 
Mohawk, etc. Verve 173413 


Robert Palmer: Heavy Nova * Simply 
Irresistible, Disturbing Behavior, She Makes 
My Day, More Than Ever, Change His Ways, 
etc. EMI-Manhattan 100035 


The Very Best Of The Everly Brothers 
Bye Bye Love, Crying In The Rain, Bird Dog, 
others, Warner Bros. 103826 


Kenny G: Silhouette * We've Saved The 
Best For Last, title song, Tradewinds, Pastel, 
Against Doctor's Or ers, Let Go, more. 
Arista 100603 


D.J. Jazzy Jeff & The Fresh Prince: He's 
The D.J., I'm The * Parents Just 
Don't Understand, Nightmare On My Street. 
etc. Jive 


Raffi: Singable Songs For Ы. Ver 
Young Shoreline 


Elton John: ЕНК: 
Spanish, | Don't Wanna Go On With You 
Like That, Goodbye Marlon Brando, Town 
Of Plenty, etc. MCA DIGITAL 100602 


Elton John: Greatest Hits, Vol. 1 
MCA 163322 
Vivaldi, The Four Seasons * English Con- 
cert/Pinnock. Archiv DIGITAL 115356 


Joe Cocker: Classics Contains 13 Hits! 
A&M r 104887 


Bruce Hornsby And The Range: Scenes 
From The Southside * The lley Road 
and Jacob's Ladder, plus others. 

RCA 180187 


Crosby, Stills, Nash & Young: Greatest 
Hits (So Far) * Suite: Judy Blue Eyes, etc. 
Atlantic 130230 


New Age Bach: The Goldberg Variations 
Joel Spiegelman plays the Kurzweil 250 
Digital Keyboard. East-West 100488 


John Cougar Mellencamp: The Lone- 
some Jubilee * Paper In Fire, Check It Out, 
Cherry Bomb, Rooty Toot Toot, etc. 

Mercury 134420 


Elvis: 18 Number One Hits RCA 172190 


Robert Cray: Don't Be Afraid Of The Dark 
Title song, Don't You Even Care, more. 
Mercury/Hightone 100471 


Jimi Hendrix: Kiss The Sky + Purple 
Haze, All Along The Watchtower, Voodoo 
Child, Are You Éxperienced, etc. 

Reprise 161349 


Parton/Ronstadt/Harris: Trio * To Know 
Him Is To Love Him, etc. 
Warner Bros. 114804 


Chicago 19 * | Don't Wanna Live Without 
Your Love, Heart In Pieces, etc. 

Reprise 154404 
Peter Cetera: One More Story * One 
Good Woman, more. Warner Bros. 100463 


Buckwheat Zydeco: Taking It Home 
Why Does Love Got To Be So Sad? (with 
Eric Clapton), Creole Country, more. 


Island 100597 
The Sound Of Music/Orig. Soundtrack 
RCA 100046 


Randy Travis: Old 8x10 | 


The Police: Every Breath You Take- The 
Singles * Don't Stand So Close To Me (B6), 
Roxanne, etc. A&M 173924 
Sting: Nothing Like The Sun * Well Be 


Together, They Dance Alone, Be Stil M 
Beating Heart, more. A&M 273965 


Mozart, Overtures * Academy of St. Маг- 
"dini rice та» Of Figaro, 8 тоге. 
Angel DIG 134267 


START NOW WITH 4 COMPACT DISCS! 


Yes, pick any 4 compact discs shown here! You need buy just one selection ай 
regular Club prices (usually $14.98—$15.98) . . 
Then you can choose another CD free as a bonus. Thats 6 compact discs for thee 
price of 1 and there's nothing more to buy . . . ever! (Shipping & handling added toc 


each shipment.) 


HOW THE CLUB OPERATES 


. and take up to one full year to do it.. 


You select from hundreds of exciting compact discs described in the Clubs mag- 
azine and mailed to you approximately every 3 weeks (19 times a year). Each issue 
highlights a Featured Selection in your preferred music category, plus alternate 
selections. If you'd like the Featured Selection, do nothing. It will be sent to you. 
automatically. If you'd prefer an alternate selection, or none at all, just return thee 


Previn: Gershwin * Rhapsody In Blue, 
Concerto in E more. Philips DIGITAL 115437 


Eagles Greatest Hits, Vol. 1 Asylum 123481 


Keith Richards: Talk Is Cheap * Big 
Enough, How ! Wish, Take It So Hard, Strug- 
gle. | Could Have Stood You Up, more. 

Virgin 100518 


CD689 BMG Compact Disc Club, 6550 E. 30th St., Indianapolis, IN 46219-1194 


Horowitz Plays Mozart 


Steve Miller. Born 2 B Blue * Ya Ya, Born 
To Be Blue, Just A Little Bit, Gold Bless The 
Child, Filthy McNasty, etc. Capitol 100591 


Anthrax: State Of Euphoria * Be All, End 
All; Make Me Laugh; Out Of Sight, Out Of 
Mind; Schism; more. 

Island/Megaftorce 100589 
Johnny Cash: Classic Cash * Folsom 
Prison Blues, Ring Of Fire, | Walk The Line, 
Get Rhythm, Cry, Cry, Cry, more. 


Mercury 100595 
Procol Harum: Classics * 12 great hits! 
A&M 134445 


Special EFX: Double Feature * The Lady 
And The Sea, Passages, Golden Days, Mir- 
rors, more. GRP DIGITAL 100016 


Jazz CD Sampler * Over 67 minutes of 
jazz, with 15 classic performances by Ella, 
Armstrong, Basie, Getz, etc. 

PolyGram 173406 


The Judds: Greatest Hits RCA 144578 


Allman Brothers Band: Eat A Peach 
Melissa, Blue Sky, Ain't Wastin Time No 
More, etc. Polydor 163353 


Dirty Dancing/Soundtrack 182522 


Scott Joplin, Piano Rags * Joshua Rifkin 
plays The Entertainer, Maple Leaf Rag, 
Gladiolus Rag, 14 more. Nonesuch 164055 


Eric Clapton: Time Pieces (The Best Of) 
Layla, | Shot The Sheriff, After мош, 
Cocaine, etc. Polydor 123385 


card enclosed with each issue of your magazine by the date specified on the card. 
You will have at least 10 days to decide, or you may return your Featured Selection 
at our expense. Cancel your membership at any time after completing your 
membership agreement, simply by writing to us. 
FREE 10-DAY TRIAL 
Listen to your 4 introductory selections for a full 10 days. If not satisfied, return 
them with no further obligation. You send no money now, so complete the coupon 


and mail it today. 


SAVE 


INSTANT HALF-PRICE BONUS PLAN 


| % Unlike other clubs, you get 50?6-off Bonus Savings 
with every CD you buy at regular Club prices, 


effective with your first full-price purchase! 


COMPACT 
DISCS 


FOR THE 
PRICE OF 


WITH NOTHING MORE 
TO BUY...EVER! 


Start with @ COMPACT DISCS now! 


pay just shipping & handling 
with Club membership 


Buy just 1 smash hit in one year's time. 


Then get 1 bonus CD of your choice. 
Enjoy f CDs for the price of one. 
Nothing more to buy...EVER! 
— YOUR SAVINGS START HERE —4 


Mail to: BMG Compact Disc Club 
PO. Box 91412 * Indianapolis, IN 46219 


AN 
EE ГЭЖ « o» 


YES, please accept my membership in the BMG Compact Disc Club 
and send me the four Compact Discs l've indicated here, billing me for just 
shipping and handling under the terms of this ad. | need buy just 1 CD at 
regular Club prices during the next year—after which I can choose a FREE 
bonus CD! Thats 6 for the price of 1...with nothing more to buy ever! 
(Shipping & handling is added to each shipment.) 


| am most interested in the musical category checked here—but | am 
always free to choose from any (check one only): 


A[ ] EASY LISTENING (instrumental: Vocal Moods) BL] COUNTRY 
cL) HARD ROCK of] POP/SOFT ROCK ЕС) CLASSICAL 


First Name Initial Last Name (PLEASE PRINT} 


Address 
Cty State Zi 


Telephone ( | 
Area Code 


Signature 


Limited to new members, continental USA only. Current CD Club 
members not eligible for this offer. One membership per family. We 
reserve the right to request additional information or reject any 


the ric t additio ҮАТАЗ 
L applications. Local taxes, if any, will be added. i 


I 
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flap on one side of the turbine wheel— 
a simpler design that engineers say is 
just as effective. 

Honda's system rings the turbine 
wheel with four vanes, which are 
opened and closed by а vacuum-as- 
sisted controller. It is a middle-of-the- 
road approach that apparently is dif- 
ferent enough for Honda to apply for 
250 patents on its system. The com- 


| pany hasnt hinted whether it will ex- 


port a turbocharged car to the United 
States. 


Variable valves 


Controlling valve timing is one route 
to smoothing out the top-heavy power 
curve of multivalve engines. Despite 
numerous devices that have been pro- 
posed, a successful variable-valve tim- 
ing system has proved elusive. 

Now Honda says it has a practical 
answer that has been tested in a 
1.6-liter engine, which raises output 
from 130 to 160 hp without affecting 


drivability. 


The Honda mechanism uses a pair 
of cam lobes, whose profile corresponds 
to low engine speeds, separated by a 
third cam in the center, which has a 
high-speed profile. A locking pin that is 
actuated by an electric solenoid is dis- 
engaged in the low-speed position, al- 
lowing the cam followers to trace the 


| outside lobes. On command, the pin is 


horizontally inserted to gang all three 


| cam followers together, and the center | 


profile comes into play. 


m" m 


А strong valve train gives Honda's | 
400-cc engine a 12,250-rpm redline and | 
a specific output of 142.5 hp per liter. | 
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Three cam lobes operate 
two valves in Honda's 
valve timing system. The 
inner lobe overrides the 
outer two at high engine 
speeds, when the three are 
ganged by a locking pin. 


The variable-valve timing is con- 
trolled by an engine computer that can 
call on the two valve alternatives when 
necessary. 


Powerful pint-sized package 


Perhaps you've already grabbed a cal- 
culator and figured out that the Ya- 
maha-built V6 engine on the Ford 
SHO Taurus boasts a specific pow- 
er output of over 73 hp per liter, 
or that Oldsmobile's high-out- 
put version of the Quad 4 en- 
gine produces a scorching 
ў 80 hp per liter. Well, hold 
wae’ onto your camshaft. The 
224 400-cc engine that propels 
Honda's new CB-1 motorcy- 
cle cranks out 57 hp, which 
on a per-liter basis comes out to 
a whopping 142.5 hp. 
The tiny four-cylinder power 


carburetors feeding a 16-valve twin- 
cam cylinder head. À train of straight- 
cut gears running between the center 
cylinders drives the camshafts. This 
arrangement is more expensive to 
manufacture and somewhat noisier 
than a chain-driven camshaft, but it 
gives precise control of valve timing, 
all the way to the engine's 10,500-rpm 
peak. 

The engine takes advantage of short 


plant gets its fuel from a quartet of | 


piston strokes that permit it to inhale 
large amounts of the air-fuel mixture 
at high rpm, while keeping piston 
speed low enough to prevent the whole 
thing from blowing up. Despite the en- 
gine's free-revving nature, Honda 
claims it develops useful power over a 
broad rpm range. It should be noted 
that the larger reciprocating parts in 
auto engines endure more stress at 
high engine speeds than do their min- 
iaturized counterparts on motorcycles, 
making this sort of reliable perfor- 
mance unrealistic for automobiles. 


Power sport sedan 


Rolls-Royce motorcar. Sport sedan. 
Contradictory images? You may think 
so—until you see and experience the 
Bentley Turbo R. This oxymoron- 
named car from Rolls-Royce Motor 
Cars is a 5,270-pound behemoth that 
accelerates from a standing stop to 60 
mph in a claimed 6.7 seconds; takes 
fast, tight corners with the aplomb of 
a Porsche 911; and yet couches you in 
the leathery luxury and smooth serene 
ride for which Rolls-Royces are re- 
nowned. The turbocharged aluminum 
V8 engine displaces a whopping 6.75 
liters and produces between 300 and 
400 hp— Rolls-Royce won't quote exact 
horsepower figures. With turbo boost 
coming on, according to Technical Sup- 
port Manager John Hill, somewhere 
around 2,500 rpm, there is no discern- | 
ible turbo lag—or whine in the silent 
interior, for that matter. The sporty 
handling is accomplished without 
sacrificing ride quality by an increase 
in roll stiffness—beefed up stabilizer 
bars—as well as the addition of a 
Panhard rod attached to the subframe 
in the rear and an increased rate in 
the self-leveling suspension, according 
Continued 


Traffic radar doesn't say which car is being clocked, it merely flashes a number. The radar operator must then try to determine which vehicle produced the reading. 


Why radar makes mistakes. 


How to protect yourself. 


А \‹һоиаһ nine different errors have been 
documented for traffic radar, the most common 
source of wrongful tickets is mistaken identity. 

It's hard to believe, but traffic radar does 
not identify which vehicle is responsible for the 
speed being displayed. It shows only a speed 
number and nothing else. The radar operator 
must decide who is to blame. 

How radar works 

The radar gun is aimed at traffic and it 
transmits a beam of invisible radar waves. Each 
moving object within range reflects these invisible 
waves back to the radar gun. Using the Doppler 
principle, the radar calculates speed from the 
reflected waves. 

Traffic radar is blind 

Traffic radar works differently from military, 
air-traffic-control, and weather radars. The others 
use rotating dish antennas in order to track many 
objects simultaneously. 

Traffic radar uses a far smaller, far cheaper, 
gun-shaped antenna. This simplification requires 
traffic radar to ignore all reflections but the 
strongest. The number displayed is speed 
calculated from the strongest reflection. 

The best guess 

Remember, these reflections are invisible. 
Truck reflections can be ten times stronger than 
car reflections. How can the operator know for 
sure which vehicle is responsible for the number? 

The truth is, he can't be sure in many cases. 
The result is mistaken identity. You can be ticketed 
for somebody else's reflection. 


Self defense 

The only way to defend yourself against 
these wrongful tickets is to know when radar is 
operating near you. Others agree with this 
method. In his verdict upholding a citizen's right 
to use a radar detector, Judge Joseph Ryan, 
Superior Court, District of Columbia, wrote: 

“If government seeks to use clandestine 
and furtive methods to monitor citizen actions, 
it can ill afford to complain should the citizen 
insist on a method to effect his right to know he 
is under such surveillance." 

We can help 

We specialize in radar warning. And Escort 
and Passport do far more than simply find radar. 
Upon radar contact, the alert lamp responds 
and the meter shows radar signal strength. At 
the same time, you will hear an audio warning 
—pulsing slowly when the radar is weak, quicker 
as it strengthens, then constant as you approach 
close range. When you know exactly how strong 
the radar waves are, you'll know when the radar 
unit is near enough to actually have you under 
surveillance. 

Expert's Choice 

Escort and Passport are the most effective 
radar-warning instruments available. But don't 
take our word for it. Car and Driver, Popular 
Mechanics and Roundel magazines have each 
published independent tests of radar detectors. 
And each gave us the highest ratings. Just call us 
toll-free and we'll send reprints of the complete 
tests, not just excerpts or quotes. 
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For our free engineering report "TRAFFIC RADAR: 


We're as close as your phone 

We sell directly to you, and we guarantee 
your satisfaction. If you're not entirely satisfied 
within ЗО days, return your purchase. We'll refund 
your money and shipping costs. 

To order, call toll-free. Orders in by 5:00 pm 
eastern time go out the same day by UPS and 
we pay the shipping. Overnight delivery is guar- 
anteed by Federal Express for only $10 extra. 

Call now, and the best defense against 
wrongful tickets can be in your car tomorrow. 


Order Today 


TOLL FREE 1-800-543-1608 
(Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST) 


By mail send to address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 


PASSPORT 


RADAR-RECEIVER 


Pocket-Size Radar Protection $295 
(Ohio res. add $16.23 tax) 


ESCORT 


R WARNING RECEIVER 


The Classic of Radar Warning $245 
(Ohio Res. add $13.48 tax) 


Cincinnati Microwave 
¥» Department 701629 

One Microwave Plaza 

Cincinnati, Ohio 45249 


© 1989 СМ! 


How it works, and why it gets wrong readings,’ call us toll free 1-800-543-1608. 


For the past 12 years, Americans 
have chosen tough Ford pickups 
over all others* And they're satisfied 
with their choice — because Ford 
has the highest percentage of repeat 
buyers of any full-size pickup!** 
Last year Ford's F-Series pickups 
beat Chevy again by a big margin. 
That's truck leadership! Ford's built 
aerodynamic, Hi-Tech and tough — 
and even better for 1989! 

BIGGER ENGINE, 
MORE TORQUE! 
Ford's pickups offer a bigger standard 


AMERICA'S BEST-SELLER. 


Six — with 10% more torque 
than Chevy. V-8's range from 
most powerful small gas V-8 to 
biggest diesel in any pickup. 
Only Ford pickups offer four 
multiple-port electronic fuel- 
injected engines. When properly 
equipped, some Fords are rated 
to tow a 12,500-lb. trailer. 


COMFORT, CAB CHOICE. 
Only Ford offers a complete 
range of cab choices. There's a 
regular cab, SuperCab and 4-door 
CrewCab — with single or dual 


= тү 


rear wheels. The interiors of all Кого 
cabs are roomy and comfortable. 
BIGGER CARGO BOX 
MORE PAYLOAD. 
Ford gives you a larger, wider, 
deeper pickup box than Chevy. 


—_ 


Ford's maximum payload exceeds 
Chevy's for each series — up 
to 1,000 Ibs. 

BIGGER VALUE. 


Fords also come with standard 


equipment the Chevy C/K doesnt. 


Features like AM radio with 
digital clock, cigar lighter and 
four gauge package. 

All big Ford pickups have gas- 
pressurized shocks, standard — 
optional only on Chevy K1500. 
Ford was first with rear Anti-lock 
brakes, aerodynamic styling, 
and 4x4 Twin Traction Beam 
independent front suspension. 
Automatic locking front hubs are 
optional on F-150 4x4 models. 

Now's the time to buy or lease. 


SPECIFICATIONS 


CABS 

Regular 3-Man Cab 
Ford 2-Door SuperCab 
Ford 4-Door Crew Cab 
MAJOR STANDARD 
EQUIPMENT 

Power brakes 

Power steering 

5-speed OD transmission 
Gas-pressurized shocks 
Electronic radio & clock 
Full instrumentation 


TRANSFERABLE 
6/60 WARRANTY. 

Covers you and future owners, 
with no transfer cost, on major power- 
train components for 6 years/60, 000 
miles. Restrictions and deductible 
apply. Ask your Ford Dealer for a 
copy of this limited warranty. 


ENGINES 

145-hp. 4.9L EFI Six 
185-hp. 5.0L EFI V-8 
210-hp. 5.8L EFT V-B 
230-hp. 7.5L EFI V-B 


180-hp. 7.3L diesel 
PAYLOADS 

F-Senes 4x2 pickups: 
1575 to 5270 Ibs. 
F-Series 4x4 pickups: 
1750 to 4295 Ibs. 


BEST-BUILT AMERICAN 
TRUCKS 8 YEARS RUNNING. 


Based on an average of 
owner-reported problems in a 
series of surveys of '81- 88 
models designed and built 
in North America. At Ford, 
"Quality is Job L” 

*Based on calendar year manufacturers 
reported retail deliveries through Sept. 88. 
**Based on 1988 New Car And Truck 
Buyer Study. 


FORD PICKUPS 


BUILT FORD TOUGH 


Automotive Newsfront -— 


to Hill. Buyers apparently have not 
been put off by the sedan's astronomi- 
cal price tag of $149,500 and an EPA 
combined fuel-economy rating of 11 


mpg: The company notes that produc- 


tion already has been sold out until 
well into next year, and there is a 
| healthy waiting list of customers. 


Tired of noise 


Ав aerodynamically minded designers 
continue to quiet the rush of wind 
noise, the din of the tires on the road 
becomes a problem. But evaluating an 
experimental tire design for noise can 
take as much as a month, and results 
are subjective. It starts with meticu- 
lously hand cutting a set of four tires, 
followed by extensive testing with spe- 
cially trained listeners riding in test 
cars at various speeds. 

Engineers at The Uniroyal Goodrich 
Tire Co. have taken a shortcut in de- 
| veloping new tire designs with a noise 
simulator that evaluates as many as 
10 designs a day—all without having 
to make a single real tire. "It allows 
us to predict the noise levels of a tread 
pattern at various operating speeds 
using just an engineering drawing," 
says David G. Caruso, tire development 
engineer at Uniroyal Goodrich. 


An IBM personal computer reads the | 


tire's footprint, looking at the position 
| ofthe rubber tread blocks and the voids 
between them. Caruso explains that 
is where the noise is generated. The 
| Uniroyal Goodrich noise simulator 
| predicts the level and quality of the 
tire noise and plays it for engineers 
through an amplifier, graphic equal- 
izer, and speakers. Side-by-side com- 
| parisons of designs are then made. 
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Prototype of BMW's new 850 CSi is 


= 


| caught by the spy photographer's shut- 


ter during testing. It will have perma- 


The first tire-tread pattern honed 
using this technique is Goodrich’s 
Touring T/A, which is offered as origi- 
nal equipment on some 1989 GM mod- 
els. When the Touring T/As first ex- 
perimental design was evaluated with 
the simulator, an annoying rhyth- 
mic noise something like a cat loudly 
purring was apparent. The tire was 
modified by offsetting the tread blocks 
deaden some of the road impact. 
This was done before any prototypes 
of the tire were made or driven. 

But designing a tire for how it will 
sound can disrupt how it will drive. 
Caruso says, "Chasing a tire’s noise 
ghost can adversely affect the tire's 
traction. There is always a trade-o 


Prairie power 


Nissan premiered a new sleek van 
called the Prairie at the Paris auto 
show. It will be sold in the United 
States as the Axxess and will be avail- 
able in either front-wheel or four-wheel 
drive. Nissan describes the styling for 
the new van as emulating the Shin- 


PHOTO BY JOHN B. CARNETT 
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The —À Turbo ] R Tem n Rolls-Royce 
displays its ultra-luxury sport sedan 
split personality on a high-speed cor- 
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nering maneuver. With a 6. amen 
0-to-60-mph time, you'd never know 
that it weighs more than 5,000 pounds. 


PHOTO BY HIDDEN IMAGE 
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300-hp 12-cylinder power plant. Early 
estimates give it a 180-mph top speed. 


kansen shape. Shinkansen is the Jap- 
anese word for the famed bullet trains 
that routinely travel at more than 100 
mph. The van has a 0.36 coefficient of 
drag—low for a vehicle of this type. 
U.S. versions of the vehicle will have 
engines with fuel-injection systems de- 
signed to work with catalytic convert- 
ers. Four-wheel-drive versions of the 
van feature a “super toe control” rear 
suspension. Nissan says this is “a pas- 
sive compliance steering design that 
closely approximates the performance 
of active rear-wheel-steering systems.” 


Chrysler’s V6 


Chrysler unveiled its new 3.3-liter 
60-degree V6, which is said to be slated 
to power a variety of future projects. 


| Multivalve versions are in the works, 


say Chrysler engineers. 


Plastic chassis 


General Motors says it has licked all 
the problems with a structural plastic 
chassis—including crash testing— 
with an experimental Kevlar-aramid- 
fiber/epoxy-graphite chassis. The re- 
search program points to future cage- 


and-panel cars such as the now-defunct | 


Fiero, except using all-plastic frames | 


as well as skin. 


Old and new 


Detroit Diesel Corp.’s 50-year-old six- 
cylinder two-cycle diesel power house 
has entered the electronics era. The 
elderly truck engine has been fitted 
with Detroit Diesel's second-generation 


computer controls, yielding up to 300 | 


hp compared with the original 165 hp 


when introduced in 1938. The elec- | 


tronic controls monitor road speed 
and cruise control and can be recali- 
brated to change the engine's output. 
Other improvements include larger in- 
jectors and fuel pumps, a free-flow 
exhaust system, and more-efficient 
lubrication. 
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PRESENTING TECHNOLOGY THAT LETS YOU 
PROGRAM YOUR OWN DESTINY. 


Electronics and computer equipment can be 
state-of-the-art today. And ready for the garbage 
can tomorrow. 

Demand for technology is changing that fast. 

And the people who can stay on top of it can 
write their own ticket in this world. 

Thats the beauty of the Air Force. 

We can put you to work with technology that 
you may not read about in magazines for years. 

We can teach you how to make sense of the 


most intimidating circuitry in existence anywhere. 
If you attend college, we'll pick up 75% of 
your tuition. You can even earn an associate degree 
from the Community College of the Air Force. 
What does all that mean? 
It means theres no telling where technology 
is going in the future. 
But with Air Force training, you've always got 
a future to look forward to. For more information, 
call an Air Force recruiter at 1-800-423-USAF 
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By WILLIAM J. HAWKINS 


Peek a view 


"It takes a minute or two before your 
eyes adjust," says Steve Lipsey, vice 
president of marketing for Reflection 
Technology (171 Third St., Cambridge, 
Mass. 02141). He carefully helps me 
put on a headband that supports a tiny 
video screen called Private Eye. As 
reported in the December 1988 "Elec- 
tronic Newsfront," the postage-stamp- 
size screen is capable of display- 
ing graphics and text with the 
| clarity of a 12-inch screen ob- 
served from two feet away. Lip- 
| sey refuses to explain how it 
works, but this month I got to 
try Private Eye—and take a 
guess at what's inside. 

I first squint, then stare into 
its tiny viewfinder with one eye 
closed tightly. “Open both eyes,” 
Lipsey tells me. “Relax.” I do, 
and in about a minute the com- 
puter-created image I see of a 
human heart is clear, distinct, 
and “floating” as I gaze around 
the room. Now Lipsey holds up 
| a picture of another heart... 
| and slowly I’m able to blend the 
two images together, my mind 
| forming an instant comparison 
| of details between the computer 
graphics and the picture Lipsey 
holds. "If you were a surgeon," says 
Lipsey, "the computer could show you 
where to start cutting. Or more real- 
| istically, the display could show the pa- 
tient's vital signs as you work.” 

Of course the clever screen could be 
used in a variety of ways—from a por- 
table PC with a headband screen to 
an on-the-wrist videophone that Dick 


Tracy would envy. But how does it 
work? I could only guess from what I 


see—and feel—and from what little 
clues Lipsey gives. 
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The display is red. Lipsey says it 
could be green also, but blue (for 


creating a color display) is not yet pos- | 


sible. The resolution—720 by 280 
pixels—can be easily increased, accord- 
ing to Lipsey, and high resolutions can 
be achieved "depending on yield." One 
last clue: The device vibrates slightly. 


| My guess: a single array of 280 LEDs 


that's servo driven (directly or through 
a mirror) down the viewing screen 


An eyeful: Computer graphics and text at 80 charac- 
ters by 22 lines are easily visible on Private Eye. 


every Yo of a second. If I’m right, you 


| read it first here. If I’m wrong... it 


wont be the first time. 


An earful of video 


What will be new for video this year? 


Probably audio. All the major networks | 


are broadcasting in stereo, giving TV 
and VCR makers an opportunity to cre- 
ate all-new stereo and Dolby surround- 
sound (left, right, and rear channels) 
products. An early participant: Akai's 


Super sound: Akai's VS-A77U VCR has a built-in Dolby 
surround-sound decoder and a 10-watt amplifier. 
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VS-A77U VCR. It has a built-in Dolby 
surround-sound decoder and 10-watt 
amplifier. 


Eureka! It's HDTV 


When French president Francois Mit- 
terrand suggested three years ago that 
European companies work together on 


ment, he sparked 600 industrial com- 
panies from 19 countries into 
action. The project is called 
Eureka, and I saw the first re- 
sults at the International 
Broadcasting Convention in 
Brighton, England: a complete 
1,250-line 50-hertz high-defini- 
tion compatible TV system that 


for satellite delivery in Eu- 


panies is Thomson, which in- 
tends to produce the HDTV 
tubes and D2-M AC sets in 1990. 


Three for your PC 


e Toshiba’s P231SLC is a 24- 
pin letter-quality printer with 
the ability to print in black 
and seven colors: orange, green, 
purple, yellow, cyan, magenta, 
and brown. Standard fonts are 


high-technology research and develop- | 


will likely become the standard | 


rope. One of the principal com- | 


built in, and others can be added via a | 


disk or plug-in font cards. What I like 
best about the agile printer is its abil- 
ity to simulate quickly other printer 
brands, which made it work easily with 
all my software. At the push of a but- 
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This NEW TROY-BILT Tiller is 


ideal for 7 out of 10 U.S. Gardens! 


... Yet costs about the same as a shaky front-tine tiller. 


NOW! Legendary TROY-BILT 
"JUST ONE HAND” tilling ease in a 
machine that's designed perfectly for 
70% of the gardens in America! 


It's called the TROY-BILT "TUFFY" 
Model. One third the size and weight of our 
large garden TROY-BILT Tillers and one 
third the price too! 

Specifically designed for gardens under 
750 square feet (which, according to the 
Gallup Poll, includes 7 out of 10 gardens in 
America), the 3HP TUFFY has the same 
cast-iron, automotive style transmission 
design that's made the durability of our 

57, ‚ larger models legendary. 


a ni 5 Ё. Of course, it also carries 
"s do i "a E — TROY-BILT’s exclusive 
with JUST CO Full No Time Limit 
ONE HAND ® 4 Warranty. 
N^ 
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And the TUFFY рег- 
forms in your garden 
just the way a TROY- | 
BILT should. It will 
work wonders build- 
ing your soil by 
power composting in |,, ! 
all sorts of organic 
matter. It will save 
you hours of time ie. p— with a 
otherwise spent shaky front-tine tiller 
preparing a seed bed. like this, when ay qar 
It will also keep your 220%! the same 

| you can enjoy t "HW 
garden weed free and “IUST ONE HAND" 
looking great allsea- ease of a genuine rear 
son long! tine TROY-BILT TUFFY! 


So why not send for the latest Troy-Bilt 
catalogs shown below (no matter what size 
garden you have--they contain the full 
story of our entire line-up, from the new 
3HP TUFFY to our 8 HP Professional 
Model) and get the facts for yourself. 


POWER COMPOSTER 


d ! Тааны Со. 
10214 St. & 9th Ave. 
Troy, NY 12180 
[] YES! Please send me your FREE TROY-BILT 
"Great Gardens" Tiller Catalog and Troy-Bilt Way 
of Gardening book, including full details on all 
TROY-BILT models, large and small, factory 
direct prices and special savings now in effect. 


` Address 
City 
State 
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ton "T are no DIP RECTE cn the 
Toshiba simulates a Qume, IBM Pro- 
Printer, Graphics Printer, or Color 
Printer. Also, it becomes an Epson LQ 
series or JX-80 via optional plug-in em- 
ulation cards. With built-in tractor feed 
and 32-kilobyte memory, it's $949 from 

| Toshiba America (Information Systems | 
Division, 9740 Irvine Blvd., Irvine, 

| Calif. 92718). 

| € Take the normal WordStar word- 


We could have told you about 
@ our charming country inns nestled 
_ atop tall, green mountains. Or about 


the quaint cottages that line our processing program, then add about 


a. | 
гар Eas | 300 new features to it. Result: Micro- | 
ي‎ ES наннан | Pro’s WordStar Professional Release 5. 


But then we'd be leaving out the Column-mode writing, automatic for- 


bustling cities and the rolling valleys. matting, standard or pull-down menus, 
| i and a page preview that shows up to 

bA i The forests and the festivals. 144 pages at a time on the screen are 
There's so much to say about North Carolina, we wrote a book. a few additions that make the pack- 
| | | | аре a strong contender for the desk- 
So call toll-free, or send for our free North Carolina Travel Package. top publishing area. I like the speed 
And read a book with a ha ending: your vacation. and ease with which this new version 
EEP CARE X | of WordStar does its job—and I’m an 

| avid WordStar user—but I believe 
PAS ARS | MicroPro has broken a cardinal rule: 


The files created by WordStar Profes- 


STATE 


FREENORTH CAROLINAVACATION PACKAGE. 


MAIL TO: NORTH CAROLINA TRAVEL, DEPT. 220, RALEIGH, NC 27699, printer information for use on a net- 


sional are not compatible with earlier 
| OR CALL 1-800-VISIT NC, OPERATOR 220, WEEKDAYS FROM 9 A.M.TO 5 РМ. | work. The package is $495 from Mi- 


releases of WordStar. The files contain 


croPro International Corp. (33 San 
Pablo Ave., San Rafael, Calif. 94903). 
€ Attach a color video camera or 
VCR to your PC-compatible or Mac gs | 
computer via Digital Vision's Compu- 
terEyes video digitizer. Then you can 
| capture color images on a disk for re- 
| trieval, display, or editing. It's $400 for 
| the PC version, $250 for the Apple from 
| Digital Vision (66 Eastern Ave., Ded- 
| ham, Mass. 02026). 


Smarter smart card 


Codercard Inc., of Santa Ana, Calif., 
has developed a wallet-size super-smart 
card to meet the stringent computer 
safeguards now imposed by the U.S. 
Treasury Department, the National | 
Security Agency, and the National In- 
stitute of Standards and Technology. 
The card indentifies individuals for 
computer access by storing up to four | 
billion passwords, the user's finger- 
prints, and pertinent questions about 
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EE ve E e M their background. The American Ac- 
Cedar is more lien жыз expressing your meni Design cess card—don't leave home without it. 
poking, d working, too. us n = you ve Mid ا‎ sal oe in 
urable and an excellent natura eautiful western red cedar. Just . | 
insulator. Add to that the most effi- send $10.00 to receive the 200- Surrounded by sound 
cient insulatin ating а and passive solar page Lindal Planbook, featuring How do you completely enclose yourself 
systems availa color photos and over 20 differ- | inside a 200-watt audio system? Easy, | 
Lindals em н post-and-beam ent Qum Write or call toll free and says General Motors. Buy a Cadillac. 
construction is also — for use MasterCard or VISA. The new cars have an optional Bose 
1-800-426-0536 Gold Series audio system with cassette 


| . | or CD player. А floor-mounted DAT 
A Lindal Cedar Homes player is available as a dealer-in- | 
| ^us de | 
Р.О. Box 24426, Dept. AZ2, Seattle, WA 98124 (206) 725-0900 + 10880 Dyke Road, Surrey, B.C., Canada V3V 7P4. | stalled option. 05 
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Save Gas, Save Engine with ‘POLY’ 


DOUBLE GUARANTEE (See Details Below) 


The following introduces one of the 
most fully tested and credentialed gas sav- 
ing, friction reducing engine treatments 
ever to reach the market! 

WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: "The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene -equiv- 
alent to wet ice on ice. It was first 
manufactured in quantity by E.l. duPont in 
1943, and is marketed as Teflon" ." 

The PetroLon Corporation, makers of 
Slick 50, have invented a way to per- 
manently bind this slippery chemical to 
your engine with one treatment. All you do 
is add one quart of Slick 50 to your oil dur- 
ing oil and filter change. By reducing 
engine friction, Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature thus caus- 
ing your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 


Slick 50's credentials are impressive. 


“Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests in- 
dicate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." consumers Digest,(March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine part, were surpris- 
ed at its permanence. They stated, “We ac- 
tually expected the PetroLon Slick 50 'Poly' 
resin coating to also be removed, but later 
found it was still there." 

The Federal Aviation Administration has 
fully accepted a similar product — Slick 50 
Aircraft Treatment (F.A.R. 833.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 
in 1986. They found substantial increases 
in both gas mileage and horsepower. Their 
tests showed that these gains were due to 
a reduction in friction. 

A test done at the San Diego State 
University revealed that, "Slick 50 does in- 
crease horsepower and decreases fuel 
consumption in tests done at the univer- 
sity." The Space Shuttle Columbia uses 
the chemical "poly" in its gears and bear- 
ings because it is the only chemical lubri- 
cant which can withstand the heat and 
corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 
Services Council for Pennsylvania. This 
test was shown on television station 
WTVE: Three cars with between 75,000 and 
129,000 miles on them, were treated with 
Slick 50. Six months later the oil was drain- 
ed from each vehicle and the cars were 
driven without the oil plugs for about half 
an hour. The water temperature never rose 
and the engines sustained no apparent 
damage. 


ha 
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How do you give an engine a "poly" 
treatment? Very simply! Just before an oil 
and filter change, add Wynn's" Engine 
Flush (sent free with each order) to clean 
out your engine. Then drain your oil, 
change the filter, and add the proper 
amount of oil less one quart. Add one 
quart of Slick 50, drive for thirty minutes, 
and leave it in the crankcase for 3,000 
miles. (Add two quarts for engines with oil 
capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so 
you need to treat your engine only once, 
and not each time you change your oil. 
Slick 50 is also excellent for turbocharged 
engines, aluminum block engines and 
rotary engines. 

Will it work with most oil? Yes! Slick 50 
will work with all petroleum-based oils and 
synthetics compatible with petroleum bas- 
ed oils. 

What are the benefits of Slick 50? Your 
actual benefits in percentages may vary, 
depending on the kind of driving you do, 
the condition of your vehicle, etc. By 
reducing friction, Slick 50 does all of the 
following: Slick 50 increases gas mileage. 
Slick 50 increases horsepower - small 
economy cars and large RV's really need 
this! Slick 50 makes for easier starting (im- 
portant in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing 
the lubrication of your oil and the life of 
your engine. Since lubricating lead is be- 
ing removed from gas, and unleaded gas is 
poor in lubricating qualities, this extra 
lubrication of Slick 50 on valve systems 
and guides is a real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. 
Slick 50 eliminates the “lubrication starva- 
tion" that all cars experience when you 
first start them, before the oil has a chance 


| magazine at a lower price, we will 
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to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication star- 
vation. You receive all these benefits for 
less than the cost of two tanks of gas 
($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! Slick 50 is suspended in 
an excellent grade of petroleum oil which 
meets, or exceeds, every manufacturer's 
engine warranty requirements. In addition, 
this oil carries an API (American Petroleum 
Institute) service classification SF-CC-CD. 

More Slick 50 products are available. 
These include Gear Treatment (manual 
transmission, etc.) 2-Cycle Engine Treat- 
ment, Grease, Fuel Conditioner, and 
Power Boost. Free information sent on re- 
quest. 
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DOUBLE GUARANTEE! 
Guaranteed lowest price and & 
guaranteed satisfaction. If at the ff 
time of purchase you have seen || 
Slick 50 advertised in a current у 


beat that price by $2.00 a quart and Чу 
you will still get your free engine [ff 
flush. If you are not satisfied with WW 
our Slick 50, within 4 months, send JA 
us a note and proof of purchase for || 
a full refund of purchase price. This 
makes trying Slick 50 RISK FREE to 
you. We have been in business for \ 
10 years and intend to keep our [ff 
customers happy. 


Free Wynn's" Engine Flush sent with 
each order. Free shipping with orders of 2 
or more. 

DEALERSHIPS AVAILABLE 

Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free Wynn's" Engine Flush, call toll 
free 1-800-227-5425. (In Colorado call 
1-303-772-4797). Or send to Fort Morgan 
Slick 50, U.S. Auto-Tech, 407 Del Rio Road, 
Berthoud, Colorado 80513. 
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 .. INNOVATIONS & TECHNOLOGY | 

| FOR PERFORMANCE MOTORING 
|: | enclose $39.95 + $4 shipping and handling 
[1 Send me _ gts. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more) PS2 
[1 Check Li C.O.D. ! VISAIMCIDISCOVER 


Card# 
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Name 


Address 
(Give Street Address for U.P S. delivery) 


City 
State ___ УУ. |: _ 


Teflon is a reg. trademark of Dupont, Wynn's is a reg. 
trademark of Wynn Oil Co. 
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The sky: 


A computer guides every movement of this new Celestron telescope. Pick out a star by 
entering its coordinates. Or let the computer lead you through an automated astro show 
of more than 8,000 celestial objects from its three built-in catalogs. 


By JOANNA ENGLE 


turn the power on, and the com- 
| puter's rows of digital readouts 

glow red, flashing abbreviated in- 
structions to me. I blindly follow the 
orders, entering the time, date, lati- 
tude, and longitude of my present 
location—a mountaintop in Warwick, 
N.Y. Suddenly a motor whirs, and I 
step out of the way as the massive 
telescope swings into action, aligning 
itself with Earth's rotation. Then the 
sound stops just as quickly: Celestron's 
computer-controlled Compustar tele- 
scope is ready for sky searching. 

Galaxies, planets, nebulae, and con- 
stellations are at your fingertips. Us- 
ing the push buttons, you enter the 
coordinates of what you'd like to see, 
and the clever scope finds it for you 
in seconds. Or, using the computer's 
three built-in electronic catalogs of 
over 8,000 astronomical objects, the 
telescope can find something by size, 


type, magnitude, visual quality, or cat- 
alog number. (The built-in catalogs are 
the Messier Catalog of deep-space ob- 
jects M1 through M110; the Compu- 
terized New General Catalog of deep- 
sky objects CNGC 1 through CNGC 
7840; and the Reference Catalog of no- 
table stars REF 1 through REF 218.) 
Unlike other computer-aided tele- 
scopes, where the computer is an add- 
on, this is a completely integrated sys- 
tem, which gives it more capabilities. 
For example, the most distinctive 
feature of the Compustar is that it 
can take you on a tour of the uni- 
verse. I instructed the computer to go 
to all nebulae brighter than a magni- 
tude of 15 (faint), and the telescope 
scanned the sky, pausing for as long 
as I wanted at each object it found. 
Setting up the telescope is relatively 
easy, but a diagram in the user's man- 
ual labeling the parts of the scope 
would be helpful to novices. The com- 
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puter guides you through the polar- 


alignment process, and—as I learned 
—it's essential to begin with the tele- 
scope lined up on the North Star. To 
save time I first tried setting up the 
telescope during the day and guessed 
at the star's position. Big mistake. 
When I was finished, the scope flipped 
upside down. 

The Compustar requires lots of 
power: 12 volts at 12 amps. Celestron 
suggests you use a deep-cycle storage 
battery such as those used on marine 
and recreational vehicles. (I originally 
used a car battery, but it discharged 
in a little over an hour.) If you intend 
to use the telescope in a non-remote 
area—not on a desolate New York 
mountaintop—a 12-volt-DC power 
supply that plugs into a standard 
household outlet is available. 

Compustar is available in three di- 
ameters: 8, 11, and 14 inches. Prices 
range from $6,000 to $20,000. It's 
made by Celestron International, Box 
3578, Torrance, Calif. 90503. Gs) 
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WHY AMERICA'S 
WING AC 


Buy a Ford 4x4 pickup 
and you get standard 
ست‎ | ү, E WM | “Р M get-out-in-the-mud-and- 
Buy a Chevy 4x4 pickup E Sd id. ^l lock-your-hubs system. 
and you get standard E 0 
shift-on-the-fly 
Insta-Trac System. 


Chevy® gives you shift-on-the-fly convenience as standard equipment. Ford charges you extra for it on both their 
full-size and Ranger 4x4 pickups. Which means, with Chevy, you can take that extra money and tap into our 
Preferred Equipment Groups that can save you up to $1,800* on advanced full-size Chevy 4x4s, $1,900* on Chevy 
S-109 And end up with even more 4x4 truck for your money. Plus save a bundle in cleaning bills in the bargain. 


*Based on Manufacturers Suggested Retail Prices of option packages versus options purchased separately. — 
Comparisons based on data available at time of publishing. ©1988 General Motors Corporation. All Rights Reserved. Let's get it together...buckle up. 


Cat OF AMERICA ZZ —7 TODAY'S CHEVY TRUCK" 


“бау, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


| Stumbling Somerset 


My 1987 Buick Somerset equipped 
with a three-liter V6 engine has a dis- 
concerting miss. I've been back to the 
Buick dealer several times in the past 
year and a half. Each time the mechan- 
ics say the engine checks out OK. 
When driving on a level road, however, 
it starts to buck or miss, mostly after 
| the torque converter locks up at about 
| 37 mph. The engine misfire is the most 
noticeable between 40 and 50 mph. 
Help! 

Wallace Balla, Greenwich, Conn. 


I don't think there is a quick fix for your 
car that would be emissions legal. Your 
problem is that at low manifold pres- 
sure and mild load the gas-air mixture 
is too lean. The main goals of the com- 
puter program that controls the engine 
are to pass emissions testing and get 

the best gas mileage, regardless of the 


effect on performance. To do that at high 


load and low rpm, it is fuel stingy. This, 
in addition to EGR under these condi- 
tions, increases the possibility of iso- 
lated engine-cylinder misfire. Simply 
stated, it is a pretty sorry engineering 
Job, but General Motors is not alone in 


this problem. The only practical fix is | 


to swap the car for one that operates 
better under your driving conditions. 


When looking into buying a car, always | 
test-drive it under road conditions you | 


would encounter. If the dealer won't let 


| you drive it, don't buy it. À sharp tech- 
| nician can make your car run with cus- 


tom engine work, but I doubt that the 
average consumer can afford it. 


Colt with no fittings 


I have a 1987 Colt that has no grease 
fittings on the chassis. The garage at- 
tendant says the places it needs to be 


greased are sealed, and they should 


have enough grease to last the life of 
the car. Does this mean the car was 
built to last 100,000 miles, and when 
this grease wears out its chassis can- 
not be lubricated? Is there a way to 
get grease into these parts? 

L. E. Donaldson, Moro, Ill. 


Yes, that's the way it is on almost all 
cars built these days. Lubricated points | 
are greased and then sealed for life | 
against dirt and weather. As a rule, ve- 
hicles that operate on typical roads in | 
average service make it to the junkyard | 
for reasons other than the lack of chas- 
sis lubrication. I think the use of sealed 
lubrication systems has made main- 
taining such cars cheaper as opposed 
to those requiring periodic greasing. 


Surging Charger 


I have a 1987 Dodge Charger equipped 
with a 2.2-liter engine and carburetor. 


The best way to look at a spa. 


enough? Ours feature a full 22 p.s.i. at each nozzle. 
Our spa offers the best hydrotherapy avail- 
able today, with more different kinds of jets than 
any other spa. 
Our exclusive Moto-Massage*, for example, 
automatically moves up and down your spine. 
And Jetstream* redirects the entire pump 
pressure of the spa out of one powerful jet, for 
т „деер э ее to aat. and foot. 


Sit in it. 

Feel the things that make your body feel 
good and you'll pick a Hot Spring Spa. 

Like, is the water always hot? Our spa never 
needs a warm-up, even in a blizzard. 

Is the seating comfortable? Can you move 
easily to other jets, or are you confined in a 
bucket? 

How do the jets feel? Are they powerful _ 


It has 2,000 miles on it. Ever since I 
bought the car, the engine speed surges 
while I’m driving on the highway. I 
have complained to the dealer a num- 
ber of times, and his answer is to use 


alcohol-free gasoline always. I do this | 


and it has helped, but the engine still 


surges. Can you tell me what is caus- | 
ing this, and is there a fix for this — 


problem? 
John Spoltman, Woodburn, Ind. 


| An engine that surges during steady- 
state driving usually has either a fuel 
mixture that is too lean, too much 
exhaust-gas recirculation (EGR), or ig- 
nition timing that has moved out of 


specification. A good way to pin it down | 


is to put the car on a chassis dynamom- 
eter. If that equipment is not available, 
the engine can be checked by analyz- 
ing the exhaust gas during operation. 


| Motor-home maintenance 


I have a small 1981 Marque motor 
home built on a 1979 Chrysler chas- 
sis. It has a 360-cubic-inch V8 engine 
with a four-barrel carburetor. I only 
use it for a few tailgate parties and 


two long trips each year. When I take 
it out of storage at the end of winter, 
at least one brake caliper is usually 
frozen. What can I do? 

Joseph Messina, Brooklyn, N.Y. 


Flushing brake fluid through the hy- 


draulic system and using high-temper- 
ature premium brake fluid is one min- 
imal aid. Giving the motor home a ride | 


around the block once a month would 
help quite a bit as well. The longer it 
sits, the worse the oxidation gets on all 
parts. Using your motor home more 
frequently can clean mild oxidation 
and prevent some of your problems. If 
you replace the standard brake parts 
with stainless-steel pistons and piston 
sleeves, it flat out stops oxidation. 


Shift stalling 


Му 1987 2.8-liter V6 Cavalier Z-24 has 
gradually developed the habit of stall- 
ing when I shift it into gear and put 
load on the engine. This only happens 


| when the car has been sitting over- 


night. If I let the engine run unloaded 
for 15 to 30 seconds and then put the 
car into gear, it usually does not stall, 


although it will run rough for a few 
seconds. At all other times it runs per- 
fectly. My Chevrolet dealer has no idea 
why this is happening, so he recom- 
mended a tuneup— which he did, with 
no effect. Another Z-24 owner told me 
he had the same problem and was 
never able to get it resolved. What do 
you think the problem is, and how can 
it be fixed? 

John Horst, Moretown, Vt. 


The mixture on cold start is too lean. 
Your engine is computer controlled with 
reference to fuel, ignition, and emis- 
sions. The engine has many sensors 
that talk to the computer. All cold en- 
gines need a little extra-rich fuel-air 
mixture to start. There is also a criti- 
cal emissions problem, with the mix- 
ture being important to hold emissions 
io an absolute minimum. Your prob- 
lem must be examined with an engine 
analyzer for fuel mixture, ignition, and 
timing when the engine їз cold started. 


SCIENCE, 380 Madison Ave., New York, М.Ү. 10017. Allletters 
are read, and those of widest interest are answered in this 
column. Due to the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 


Got ; a car problem? Send it to "Say, Smokey—,'" POPULAR | 


Turn it upside down. 

Find out how the thing was built, because 
that'll tell you about maintenance headaches 
later. 

See our insulation (over 130 pounds of it). 
And figure in the lower energy bills. 

Look for the ease of oversized filters, de- 
pendable stainless steel heaters, pumps designed 
for swimming pools. 


Insist on a shell made of ROVEL*, the state- 
of-the-art material that lasts longer. 

And look for something vou can “install” by 
simply plugging it intoa 110-volt outlet and filling 
with a garden hose. 

But the best way to look at a portable spa is 
with our free 16-page Buying Guide. Call 1-800- 


243-9851. (In Calif., 


1-800-331-5832.) Hot Spring Spa 


*ROVEL is a trademark of the Dow Chemical Company. 


Biobarrier inhibits root growth 


А new product from the nuclear in- 
dustry has been developed to help 
farmers struggling with clogged un- 
derground crop irrigation systems. 
Though buried drip irrigation sys- 
tems are efficient and cost effective, 
many farmers find them impractical 


over the long run because plant roots 
following the water source stop up 
emitters, causing damage and costly 
repairs. Rootguard effectively inhib- 
its root growth in such systems, mak- 
ing them root- and worry-free. 
Marketed by  Agrifim Export 


FEE-FREE! 


Need a Credit Card? 
This Federal Bank Wants 
to Help You! 

Call 1-800-368-8500 


Not everybody is fortunate enough to get approved for a credit 
card the first time around. Maybe you've had some past credit 


problems. . 


.or a bankruptcy. . .or a divorce. 


. .or you just started 


working and can't show a credit history. 


At Key Federal Savings Bank, we feel that every working person 
deserves to be considered for a credit card. We help you build a 
strong credit card record through our unique program called 
Secured Deposit Account - the largest and oldest plan in the U.S.A. 


NOW you can apply for a VISA or MasterCard because our Secured 


Deposit Account offers easier approval. We truly want to help you 
get a credit card and that's why Key Federal offers the only secured 


program that is FREE OF FEES . 


. . NO ENTRY FEES . . . NO 


ANNUAL FEES . . . NO STATEMENT FEES! 

Just call the above 800 number at any time and we will rush you 
an application. Decide how much credit you want ($500 to $5000) 
and pledge a deposit for that amount when you complete the 


application. 


That’s all there is. CALL NOW FOR YOUR APPLICATION. 


KEY FEDERAL SAVINGS BANK 
Havre de Grace, Maryland 
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through a licensing agreement with 
Battelle Memorial Institute, Root- 
guard incorporates a “biobarrier” tech- 
nology originally developed by Bat- 
telles Pacific Northwest Laboratories 
to keep roots from finding their way 
into buried low-level radioactive waste 
disposal sites. By combining polymers 


| with a herbicide, Battelle created 


long-term controlled-release devices, 
or biobarriers, that inhibit plant roots. 

Agrifim created an application for 
this technology in buried drip irriga- 
tion systems by incorporating the her- 


| bicide Treflan into a plastic drip emit- 
| ter nozzle. 


"The problem with varying drip sys- 
tems has always been the intrusion 
of roots. But putting a herbicide 
through the system once every six 
months has never been practical," ex- 


| plains Rodney Ruskin, president of 


Agrifim. "With Battelle's slow-release 
technology it became practical to ac- 
tually put the herbicide into the plas- 
tic nozzle." 

Rootguard, manufactured from vir- 
gin polypropylene copolymer, contin- 


| uously releases minute quantities of 


Treflan into the soil. Laboratory anal- 
ysis has shown the release rate into 
the soil to be approximately one mi- 
crogram per dripper per day at 54 de- 
grees F 

What makes Treflan suitable for 
this application is the nature of the 
herbicide. "It is adsorbed by the clay 
particles in the soil around the drip- 
per,” explains Ruskin, “so it doesnt 
move through the soil. And it doesn’t 
dissolve in water, so it doesn't pass into 
the water system. It just decomposes 
in the soil and volatilizes.” The herbi- 
cide, registered with and approved by 
the Environmental Protection Agency 


| for the Rootguard application, was 


chosen for its effectiveness and mini- 
mal environmental impact. Treflan is 
said to be harmless to birds, mam- 
mals, and insects. And it doesnt kill 
plant roots but prevents longitudinal 
root growth, so roots are diverted 
around the emitters. 

Agrifim guarantees Rootguard for 
10 years and claims a minimum life 
expectancy of 25 years at 59 degrees 
F and 12:5 years at 68 degrees F. 
Agrifim also markets the Rootguard 
ring, which clips onto most drip emit- 


| ters and will release Treflan at a con- 


stant rate over 10 years. Agrifim Ex- 
port, 211 Sutter St., San Francisco, 
Calif. 94108. — Cheryl M. Fiorillo 


Concrete 
that sleeps 


Concrete is good stuff. Mix it, pour it 
in a mold, and it hardens like rock. 
But for builders concrete has one draw- 
back: Once it's mixed there's almost 
no way to prevent it from hardening. 
Every year millions of cubic yards of 
concrete harden unused in dump sites 
and in stalled delivery trucks. 

Now researchers at Master Build- 
ers in Cleveland, Ohio, have developed 
a technique that keeps concrete plas- 
tic indefinitely —making possible its 
storage and later use. 

The system, called Delvo, works by 
the addition of two proprietary chem- 
icals that alternately suspend and re- 
activate the hydration of cement in a concrete mix. The 
stabilizer additive coats cement particles and prevents them 
from reacting with the water. When the contractor is ready, 
the activator chemical removes the coating and allows cur- 
ing to proceed normally. Says Greg S. Bobrowski, one of 
Delvo's inventors: "The stabilizer puts the concrete to sleep, 
and the activator wakes it up." 


Delvo also lets builders reuse slurry water—the con- 
crete water solution created when delivery trucks are 
cleaned —in subsequent mixes. Normally the 300 gallons of 
water used to clean each truck are dumped. But when mixed 
with the rinse the stabilizer eases the removal of concrete 
residue and cuts the amount of water needed to do the job 
by 80 percent.—Eduardo R. C. Capulong 


_ Everyday People c on Compuserve : | E 
Take a Trip. А 


Whether you travel for business or pleasure, - 


| CompuServe can help you get a better handle on it. You | 
have access to information from "m every major 


= domestic and inter- — 2 
-national airline, "T often fly from New York p 
|  rightatyourfin- Tempa, and if I plan my flight — 
|  gertips. So, you — online, I can save $150 to. 4200. 
. . can compare fares, on that trip alone. In the last 
select your route year, I’ve saved enough money - 
апа the most con- to buy a round-trip — 
| venient travel Paris." | 
| бтеѕ—еуеп book — Don Sanderson, tems башат : 
- your reservations, 
right down to the car rental and hotel. 


Before you travel abroad, verify passport and visa - 
requirements in advance. And, if you're going to a new 
resort, try the Travel Forum for firsthand tips from people - 

` who have been there before. Call 800 848-8199, ог see — — 
your computer dealer. You'll find CompuServe is just the 


Г . ticket, when it comes to traveling anywhere. 


_ CompuServe: | 


Pulsing 


Last month, Empire Comfort Systems 
introduced a gas heater that brings 
pulse-combustion technology to apart- 
ments, condominiums, and single-fam- 
ily homes without ductwork. As the 
first “pulsing” appliance meant for 
installation in living areas, the Em- 


pulse space heater provides high-eff- 


iciency heating without a chimney. 
The space heater works more like a 
car engine than a conventional fur- 
nace (see drawing). Combustion is so 
complete that more than 90 percent 
of the gas’s heat energy is released 
and transferred to living space. Be- 
cause it doesn't need a chimney—flue 
gases are forced outside by the com- 
bustion process through a two-inch 
plastic pipe—additional heat is cap- 
tured by cooling the exhaust gases to 
below 130 degrees E. That condenses 
the water vapor in the gases, captur- 
ing latent heat. The condensate 15 


then reevaporated to humidify the air. 


room heater 


NN HEAT | 
"T9 EXCHANGER 
COMBUSTION!CHAMBER 


EXHAUST GASES 


In pulse combustion, valves send small 
amounts of gas and air to the combus- 


The Empulse will be capable of 
18,000 Btu/h heat output. Engineers 
at the American Gas Association say 
it could cost one quarter of what it 
takes to operate an electric space heat- 


you, to read at - 
your leisure. 


DRAWING BY BOB LANGE 


tronically “clip” | 
and save them for 


tion chamber, where they mix. А spark 
ignites the initial mixture, and an ex- 
plosion (left) causes the valves to close. 
Hot gases swirl in the chamber and out 
the exhaust pipe. Heat is transferred 
via a heat exchanger (center). Ав gases 
rush out, pressure in the chamber 
drops, reopening the valves to let in 
more gas and air. Meanwhile, the hot 
exhaust gases rush back and reignite 
the mixture (right). 


er. The heater can run on natural gas 
or propane and can be installed up to 
15 feet from its vent termination. Em- 
pire Comfort Systems, Belleville, Ill. 
—Eduardo R. C. Capulong 


Now Ju: don't have o wade houh 4 lk 


йе ы eê at enews 


Hus: isoa access information fr from h ini unde БИ 


Slated for introduction this month, 

Carriers newest heat pump, the Hy- IVO nc еа еа d Ш т 
drotech 2000, will integrate water 

heating with space heating and cool- 

ing. One important benefit of its four- h ed IS Wü те Г 100 

part setup (right) is “free” hot water 


during summer months as a spinoff 
of heat rejected in the cooling mode. 

The new heat pump, whose devel- 
opment was sponsored by the Electric 
Power Research Institute, is much like 
the Carrier Infinity [Oct. '87]: A 16- 
speed compressor and multispeed in- 
door blower will allow it to adjust out- 
put to your home's heating and cooling 
needs. The variable speed not only 
provides for better dehumidification in 
the cooling mode, Carrier claims, but 
also makes for a more efficient heat 
pump that's less prone to wear. 

In addition, Carrier says the pump 
will use a more efficient “brushless” 
DC motor and an indoor compressor, 
making trouble-shooting easier in 
the winter. 

The Hydrotech 2000 will cost about 
50 percent more than a standard heat 
pump—an investment that the com- 
pany says will be paid back in less 
than five years of energy savings. Car- 
rier Corp., Box 4808, Syracuse, N.Y. 
13221.—Eduardo R. C. Capulong 
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_ Everyday People on CompuServe 
Sit Down and Shop. 


No matter how close you live to the local mall, it'll - 
never be as convenient as CompuServe. Because The 
Electronic Mall? is as close as your keyboard, and it's 
open 24 Бошка day. а ee 

You'll find a “Prices in the Mall are very 
wide variety of good for comparison shopping, 
shops you might ^ especially for someone like me 
not normally find wbo lives in a small town where 
locally, Like Bloom- theres only one store, and no 
ingdales or the software.” 

Metropolitan | — Greg Trotter, Coleg Student 
Museum of Art gift nina TH 
shop. There's a discount vols club called Shopper's 
` Advantage” You can talk directly to merchants, And 

| A you can make informed shopping decisions with 
Consumer Reports online. — 

Call 800 848-8199 or see your computer dealer. 

Then, instead of shopping till you drop, you can just 
pull up a chair. 


Radial and bias-ply tires: 


nix on mix? 


Auto experts have long warned against 
mixing radial and bias-ply tires, or if 
the two types are used, to put the ra- 
dials on the rear axle. In "What's News" 
[Oct.'87], Editor-in-Chief C. P. Gilmore 
cited a study by Floyd S. Conant and 
Richard L. Fuller of Standards Test- 
ing Laboratories that reported no harm 
in any mix of tires of equivalent size. 
Two rebuttals followed—from Arm- 
strong Tire Co. and the Tire Safety 
Council. So in his November column 
Gilmore asked readers: Does mixing 
affect handling? Some responses were 
printed in January '88's "Readers Talk 
Back." And пош, the rest of the votes 
are in... 

Driving like a drunk 

I owned a 72 ог "73 Plymouth Duster 
with Goodyear E78-14 bias-belted 
tires. One year I put a set of Mohawk 
steel radial snow tires on the rear. I 
don't remember the exact size, but 
they were probably 195-14s. 

The car was almost undrivable— 
even people who don't usually notice 
alignment problems commented on it 
after using the car. Evidently the 
bias and radials reacted differently to 
slight changes in the road surface. The 
bias tires on the front would hit an 
irregularity and shift to one side, while 
the radials on the rear would hit the 
same spot and shift a different amount. 
The car wandered back and forth as 
if it was being driven by a drunk. 

After a couple of months I bought 
radials for the front. That fixed the 
problem. 

John Rieman, Lakewood, Colo. 


Early tire failure 


Weight, air pressure, and size being 
equal, the one variable besides trac- 
tion is heat dissipation. Because pre- 
mature tire failure occurs when bias 
and radial tires are paired, I am ad- 
verse to indiscriminate mixing and 
support the National Highway Traffic 
Safety Administration position. 

P. M. Prosper, Arcadia, Calif. 


The safety factor 


I have operated many front-wheel- 
drive vehicles with tires of the same 
size but different tread patterns 
mounted on the front; the cars pulled 
to one side when accelerating and to 
the other when decelerating. I believe 
this proves that, when put to perfor- 
mance with the same area of contact, 
different tires have different coeffi- 
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cients of friction. While I'm sure Co- 
nant and Fuller's findings are of value, 
I disagree with the way they were pre- 
sented in POPULAR SCIENCE. “Myth” and 
“baloney” are improper terms to use 
when safety is at issue. In fact, nei- 
ther Conant nor Fuller could deny that 
using the same tires all around may 
help avoid an accident and save a life. 

Sal Yazbeck, New Brunswick, N.J. 


Mixing? No problem 


A few years ago I was driving a 1975 
Cadillac Coupe de Ville with LR78-15 
radial tires. When I had to change a 
front tire on a thruway with a spare 
cross-ply L78-15 I could detect no han- 
dling differences. Mind you, I do not 
attempt hairpin turns at 80 mph. 

I suspect that the no-mixing recom- 
mendations are not really necessary. 
Perhaps they sell more tires. My pres- 
ent cars all have radial tires. I have 
not investigated the matter further. 

R. J. Armstrong, Erin, Ont. 


GM unconvinced 


I think your readers deserve another 
perspective on the claim that mixing 
bias and radial tires may be safe. Gen- 
eral Motors owners' manuals are clear 
on this score. They read: "CAUTION: 
Do not mix different tire construction 
types... on your car except in emer- 
gencies because your car's handling 
could be affected and may result in 
loss of control. This caution does not 
apply to a compact spare tire fur- 
nished with your car." The spare is de- 
signed to be used with radial road 
tires. 

We have reviewed the Standards 
Testing Laboratories’ paper and do 
not believe it justifies changing our 
position. 

Robert J. Higgins 
Tire-Wheel Systems 
General Motors Corp. 
Milford Proving Ground 
Milford, Mich. 


Steering surplus 


I agree with manufacturers' recom- 
mendations. I put two new high-qual- 
ity radials on the front wheels of a 
small Honda sedan and left bias tires 
on the rear. This made the quick steer- 
ing quicker, so I was oversteering, es- 
pecially at highway speed. When I 
replaced the bias-ply tires on the rear 
with radials, the handling improved 
considerably. 

Howard Olsen, Hilo, Hawaii 


My 1968 Mercury Cougar went from 
understeer to oversteer after I put two 
new radials on the front and left the 
original bias plies on the rear. It was 
hairy in the rain! 

Larry Larsen, San Antonio, Texas 


Mix radial and bias tires? Not on my 
car, you don't. In 1973 I was in the 
U.S. Army and stationed at Ft. Leav- 


- enworth in Kansas. As the winter ap- 


proached I began shopping for snow 
tires for my 1970 Fiat 850 Spider. I 
asked about mixing treads, but the 
only “по no" I was told was not to mix 
them on the same axle. Because my 
budget was tight, I used bias snow 
tires on the rear. 

The first morning I drove with the 
bias tires, I almost wrecked the Fiat. 
When I turned the steering wheel to 
the left, the car felt as if it would make 
an abrupt 180-degree turn. On a four- 
lane road, the car shot across to the 
far left lane from the far right before 
I could react. 

I managed not to damage the car 
that winter. When spring came, I re- 
placed the bias-ply tires with the old 
radials, and the car reverted to its nor- 
mal self. 

Paul L. Rawls, Nashville, Tenn. 


Mix effects explained 


To understand the safety implications 
of mixing tire types, consider that 
when a car turns there's a difference 
between the direction a tire is pointed 
and where it travels. This difference, 
called slip angle, is directly related to 
the sideways force needed to take the 
car off a straight-ahead path. When a 
car turns, the slip angles assume some 
magnitude, depending on tire construc- 
tion, weight on the tire, its tread, and 
road characteristics. If a tire has good 
traction, the angle is small; but it can 
approach 90 degrees on wet or icy 
pavement. If the rear slip angle is 
greater than the front, the result is 
oversteer. А tighter turn increases the 
slip angles and the front-to-rear dif- 
ference, further tightening the turn 
and possibly resulting in a spin out. 
The stiffening effect of the belts keeps 
the part of the tire in contact with the 
road more in line with the rest of the 
tire, reducing slip angle. So radials 
should always be on the rear when 
mixing type. 

А significant side-to-side difference 
in slip angles will also tend to cause 
greater wear on the tire with charac- 
teristically smaller slip angle, because 
the actual slip angle will be the same 
for both. Rear-engine cars are espe- 
cially vulnerable to this because the 
greater rear weight means greater 
rear slip angle. 

James Yost, Boston, Mass. 
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As seen hundreds of 
times on major TV game 
shows and in airports 
across the nation. 


А Positive Obsession. 
Have you ever become involved in a project that 
was so enjoyable, so exciting, that time seemed to 
fly by . . . hours seeming like minutes? A project 
that was so consuming you found yourself think- 
ing about it all day long, anticipating your next 
chance to become lost in the fun, fascination and 
challenge all over again? 


At Classic Roadsters, Ltd., we specialize in fun 
projects. Building one of our roadsters is very ex- 
citing — we like to call it the ultimate positive 
obsession. In fact, our customers often say they are 
sorry when the building phase is over, because 
they so enjoyed the experience. 


".. there is nothing like building your own car. 
Would I do it again? You bet!” 
— W.D. Jones, Oklahoma City, OK 


Buildability 

Let's face it, no kit car builds itself — and 
it shouldn't. Our roadsters are engineered 
for easy assembly and years of durability. 
Thousands of people have built and are 
now driving their own Classic Roadster, 
you can too. 


"I would like to compliment you on the excel- 
lent craftsmanship of the fiberglass materials, com- 
ponents and especially the instructions. They were 
easy to follow and done in such detail that I was 
able to complete the kit with little difficulty." 

— J. Bischoff, Minnetonka, MN 


Recreational Value 


Regardless of whether you respond to our offer or 
not, you will spend time and money on some form 
of recreation in the future. Why not invest in a pro- 
ject that will entertain and educate you and your 
family, and at the same time, provide you with a 
beautifully finished, stylish automobile? As a 


satisfying hands-on project, and as a performance © 


инна Yes! 
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automobile, a Classic Roadster can offer 
you "more fun for the money" than any 
other recreational value in America. 


"Whether you're looking for a factory built, 
turn-key roadster or want to build your own 
from a first-class kit, Classic Roadsters is 
the way to go." 

— The Editors, Kit Car World 


Contact us today. 

It is not by chance that we are one of the 
oldest, largest and most respected names 
in the industry. Call us today and decide 
for yourself. 


Videotape Now Available! 


For Videotape or FREE Brochure 
information call: 


aq !:800-373-900 


For International Export Call (701) 293-8866 


Please send me the me 


following information: 

|] Easy-To-Assemble Kit 

C] Custom Built Roadster 

A) [ ] FREE Color Brochure, parts & options 


| 
j info, and corporate report 
B) [ ] ($5.00) 16 pg. Product Catalogue, plus 24 pgs. 
| ої company, component & pricing info 
i C) Ll ($15.00) VHS Video Presentation (corporate 
& model profile) plus "B" literature pkg. 
| D) C] ($2.00) Business Opportunities Report 
| Name 
| Рһопе (дау) 
| Phone (eve) 


Stale Zip 


Exp. / / 


Coupon must ba complaia io proca 


1617 Main Ave. тее 
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One of the largest-selling classes of vehicles in the 
United States is the full-size pickup. Equipped with a 
V8 engine and large cargo bed, these trucks are ready 
for hard work. But with refined suspensions and rear- 
wheel anti-lock brakes, they are also technologically 
up-to-date. PoPULAR ScrENCE gathers big pickups from 
Chevrolet, Dodge, and Ford to test their mettle and 
see who's king of the heavy haulers. 


t = 4 di su = m a = : 
Dur Г | “a qm , 
uM uec p Ce — # Cup uus т م‎ к 
Qo eder 4 i p- . м P „= - 
: Mae ^ T da : : "à най 7 "m F M Ful As, «ll н 
DECOR ete Aj V wv Bm d жЕ " ur CEP T. 
ea ie = "Tr pt WW ed е : 
ж - = а r й F = #5 ж аи сыт 4 ! "uM 
teret Жы ФЕ этол" ж. 
Ё LP x a . EM ‘nea © а. d ' Үт быы, 
а^. © ^ 4 A = „Ж, "И, * as ' Nm ud DA Cu AI 
| 2 Ё e CO m D а Ё А 1 
f img =" * - b: E 
T a "Fes FN arc LX ПУ 1 3 "E 
А, "t , Ж = m n D uu . ? ы ۴ i. 
IN y Eu „МР + x 
[i "| AE. "- X Y - 1 ul ER "i ^ 1. قل‎ 5 ee c» 
x C VOR р x ў 1 1 i ® ^ Ы t d А 
— P -- ; m ' = +i "| un. i Eo taa 
=) Е | A x L д a 3 T, ge quc uM 
— фт = | КА s k n E n^n. D ET AVE S 1 a 
M \л ELT Wise T ca FUR Cm 
k a " J - = ui Е ы L * -4 - + * Г ‘a d = 
| _ a k. i E * ^ ls 
ái н | 1 Р p e ? га ге Ее y 4 - 
=." ait! i m a Ыы 7 ri : g Р . 
ј du nad ы Pt , к ж & бе 
UT -h- me Ё 7 ы T А t 
[ ut PHI ы ios з t л E ч а чё 
Аш 1 У 4 i h А E 
m IU Ф ы Й = = 1 oy UE "I рі A 
E т ый zb * = к= 
| ^ “ж. ОТ У m i 
E ^ м E "А : 3 - d ч 3 ^ ر‎ 
k 
P 1. = д | ^ asl р * З ES ^. pres i “if а i Ж 
ECT " T E ad he 
Е П n. M F i ^ == фый 2! 
t j i n p b. a? T pra L 
| Г ^ DRM ra oe ар" a iy ^ Рече E "aii "Кым x WI 
" А ў tem e ER e e 4 ү 1 1 yi-4 
* à d E) f . \ РЕ | 
є " т Р 
РА 
T a ык E d 4 П p- = "4 
ў = 
і - n T e s Р Áo и 
# T D | i 1 ж 
ET s 4 к whee 
Т - Pa 
з = р 
R K. 


muscle and comfort 


Xe hy dm арака усы 
"naar (UPC чар. е д 


VET TE UN 
| rr tar б Ta ^ | 


к. ш n 
y ri in iu 
ee: ; » Her May n Pn 


nae 94 m 


zd ч S JU 


PHOTO BY JOHN B. CARNETT 


By DAN McCOSH 
Detroit Editor 


a little fancy these days, sport- 

ing innovations such as elec- 
tronic fuel injection, anti-lock brakes, 
and improved suspensions, like some 
good old boy pulling his best pink 
sport coat out of the closet for the Sat- 
urday night dance. 

This raises a questjon: Is the mod- 
ern pickup gradually becoming less 
of a workhorse as it gets modern 
technology and comforts? Or has a 
smattering of today's automotive en- 
gineering merely taken some of the 
hair-shirt qualities out of trucks, mak- 
ing them more comfortable as well as 
more serviceable? 

It's easy to trace the evolution of the 
pickup species by lining up the three 
major domestic brands. Dodge pickups 
were last redesigned in 1972, but 
have had frequent upgrades, includ- 
ing fuel injection and anti-lock brakes 
for 1989. Ford gave its pickups a face 
lift and anti-lock brakes in 1987, fol- 
lowed by across-the-board fuel injec- 


Б ickup trucks have been getting 
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tion in 1988. Early in 1987 Chevrolet 
and its sister division GMC unveiled 
a completely reengineered full-size 
pickup, now in its second model year. 
The PoPULAR SCIENCE test team put 
full-size V8-powered pickups from the 
Big Three through our handling and 
performance grid, an exercise that we 
expected would test how well the new 
pickups keep up with passenger-car 
traffic. In addition, we tested them for 
acceleration and braking, both with 
their cargo boxes empty and loaded 
down with a one-ton payload. Finally, 
to test the worth of the new anti-lock 
braking systems, we gave each pickup 
a workout on a wet road surface. The 
results were sometimes surprising. 


V8 power 


Our test Chevy, Ford, and Dodge 
pickups were equipped with V8s dis- 
placing 5.7 liters, 5.0 liters, and 5.9 
liters, respectively. These are all old- 
line V8 engine blocks that recently 
have been upgraded with computer 


control. Electronic fuel injection has 
been late in coming to the pickup 
arena, mainly because of cost and the 
potential for service problems. But 
new federal regulations on truck emis- 
sions are encouraging fuel-injection 
systems, and their reliability has 
been well tested in cars. The result is 
that the benefits of electronic fuel 
injection— mainly improved drivabil- 
ity and fuel economy — are now becom- 
ing available to truck owners. 


Advanced fuel injection 


Dodge is the last manufacturer to 
enter the microchip era with its 5.9- 
liter V8, modified for this year with a 
low-pressure throttle-body fuel-injec- 
tion system similar to the systems in- 
troduced last year on smaller engines. 
The V8 in the D250 Sweptline truck 
develops 190 horsepower at 4,000 rpm 
and a hefty 295 pound-feet of torque 
at a sedate 2,000 rpm. 

The Chevy C2500 is powered by the 
5.7-liter V8, also with throttle-body 
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Outfitted for tough jobs and rough terrain, this trio of trucks Ford F-150 Supercab; and Chevrolet C2500 Fleetside. Rear- 
goes where the work is (from left): Dodge D250 Sweptline; 


fuel injection. It is rated at 210 hp at 
4,000 rpm and 300 lb.-ft. of torque at 
2,800 rpm—a slightly peakier engine 
than the larger Dodge unit. 

Ford's sequential port fuel injection 
puts it a step ahead of the Dodge and 
Chevy at the cost of some additional 
complexity. The F-150 Supercab we 
tested was equipped with Ford's small- 
block five-liter V8, rated at 185 hp at 
3,800 rpm and 270 lb.-ft. of torque at 
2,400 rpm. 

It’s well worth noting that the Dodge 
and Chevy also were just under the 
8,500-pound gross vehicle weight 
(GVW) break where each truck gets 
a heavy-duty engine. Oddly, when you 
opt for an over-8,500-pound suspension 
on all three trucks, the Dodge engine 
horsepower increases, the Chevy 
drops, while the Ford stays the same. 

The reason for this is that crossing 
the 8,500-pound GVW line means the 
engines must meet tougher emissions 
standards. Chevrolet slightly detunes 
the engine, including a lower compres- 


w 
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sion ratio. Chrysler says it will pay a 
penalty to the government, which al- 
lows the company to delete some of 
the emissions hardware. Ford's port 
injection system and full electronic en- 
gine controls let the engine be retuned 
with a slight loss of torque, but no lost 
horsepower—an advantage of Ford's 
more sophisticated electronics. 

The horsepower rankings predicted 
the acceleration rankings—with the 
unloaded Chevy easily taking first 
place, clipping off a 10.5-second 0-to- 
60-mph time. The Dodge was second 
at 11.2 seconds, and the Ford third, 
taking 11.9 seconds to get to 60 mph. 

The Dodge had a weight advantage 
over the Chevy and Ford trucks, which 
weighed in 223 and 294 pounds heav- 
ier, respectively. The Ford's extra heft 
was due to its longer wheelbase and 
extra sheet metal on the extended- 
cab version we tested. (A Ford F-150 
Supercab was used for the dynamic 
testing when our standard F-150 
[which is seen in the photo] was side- 


wheel anti-lock brakes help safely stop these trucks. 
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swiped on a rainy afternoon in Detroit.) 

When we dropped a one-ton pay- 
load into the cargo box, the rankings 
stayed in order, but the gaps widened. 
The Chevrolet had a respectable 13.9- 
second 0-to-60-mph time. The Dodge 
had a 15.5-second run, and the Ford 
came in third with a 16.7-second run. 
The spread is partially explained by 
noting that both the Chevy and Ford 
were equipped with four-speed auto- 
matic transmissions, while the Dodge 
had a three-speed automatic. The 
Chevy's closer-ratio four-speed gear- 
ing'was a clear edge on the drag strip. 


Anti-lock brakes 


The newest technical feature on 
these trucks is the electronic anti-lock 
braking system developed by Kelsey- 
Hayes Corp. The rear axle in a pickup 
is subject to a tremendous range of 
loads, from fully loaded to fully un- 
loaded, and it has always been a prob- 
lem to design a braking system that 

Continued 
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The Ford stayed well in front in 
braking on dry pavement as well, with 
a 157-foot stop, which compares well 
with good passenger-car stopping dis- 
tance. The Dodge came to a stop in 
173 feet, marginally better than the 

| Chevrolet at 174 feet. The problem 
| with modulation in the Chevy was less 
pronounced on the dry road. 

The difference between the Ford and 
Chevy closed up when the beds were 
loaded with a one-ton payload, but 
the Dodge dropped to a distant third. 
With weight in the pickup bed, all 
the trucks in the test group expe- 
rienced varying degrees of brake 
fade—the Dodge's being the most pro- 
nounced. This was particularly sur- 
prising considering the high gross- 
vehicle-weight rating of the Dodge. 
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and Ju ne 1ssues. Surprising suspensions 
Another surprise came in handling 
maneuvers, where you don't expect 
much from big pickups to begin with. 
T Dodge added gas shocks to its pick- 
ups this year, but the ride was still 
uncomfortable on rough roads with an 
empty bed. 
Ford says the basic philosophy is 
to ^build trucks as tools first, then add 
| features for personal use,” said one en- 
gineer. The Ford approach sticks with 


special sections will take you through 
the actual experiences of 
remodeling an older home, 
featuring informative assis- 
tance and advertising from 
leading manufacturers. 


Planning and prepara- 
tion are covered in the 
March issue. Don't miss 
this first section—or the 
two that follow! 
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America’s trucks continued 


will perform adequately under that 
range of conditions. Anti-lock braking 
solves the problem by providing opti- 
mum braking and preventing wheel 
lockup, especially when the rear axle 
is unloaded. 

I got a welcome surprise trying 
braking maneuvers in the wet with 
these trucks. The Kelsey-Hayes sys- 
tem detects lockup only at the rear 
axle, and pulses brake pressure to 
both rear wheels at once when a skid 
. starts. 

But that was sufficient to stem a 
runaway slide. Skidding and braking 
in a straight line, and even don't-try- 
this-at-home maneuvers such as brak- 
ing while turning, were no problem 
for the rear-wheel anti-lock brakes. 
Time and again the result was the 
same—a hard stab on the brake pedal 
and the truck stopped as straight and 
sure as if you'd dropped an anchor out 
the back. 


Skid stoppers 


The dynamics of the system meant 
the front brakes occasionally locked. 
This, combined with a tendency to un- 
dersteer, kept the front end plowing 
dead ahead. One side effect prompted 
by this behavior was that if you lifted 
off of the brake pedal in a corner, the 
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front wheels would regain traction and 
the rear would start to swing out— 
behavior similar to lifting the throt- 
tle in a front-drive car. The effect is 
exactly the reverse of what you'd ex- 
pect from a standard braking system, 
where hard braking brings the tail 
around. 

The trio of trucks tested well on 
braking from 60 mph, even in the wet. 
On our road surface, slicked down with 
a spray of water, the relative ease of 
modulating the brakes close to lock- 
up seemed to affect the results. The 
Ford stopped in a remarkable 171 feet. 
Some distance behind was the Dodge 
at 182 feet, followed by the Chevy, 
whose brakes were hard to modulate, 
at 187 feet. 


ACCELERATION 0—60 (sec.)* 


twin-I-beam front suspension, a design 
that uses two pivoting solid axles sus- 
pended by coil springs at the end that 
supports the wheel. The design is 
sturdy, but makes it difficult to design 
in subtle suspension tweaks. The cur- 
rent generation includes ball joints 
and steel stampings to improve steer- 
ing response and stability, but is still 
slightly less precise than Chevy's up- 
per-lower A-arm front end. 

Both the Ford and Dodge stick with 
full ladder frames, a basic, rugged, 
stiff design. Chrysler is also credited 
with bringing two-sided galvanized 
steel into the truck-body business, a 
lead only recently followed by Chevy 
and Ford. Rust resistance should be 
dramatically enhanced. 

However, crossmembers make it dif- 
ficult to mount some other pieces. The 
new Chevy chassis leaves room to put 
more essential equipment between the 


BRAKING 60—0 (ft.)1 


FORD F-150 SUPERCAB — — 


180 
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rame rails and broadens the base for 
suspension mounts—the result is ef- | 
You Coul 
$100,000! 
) s 


ficient use of space and an improved 
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ride, but the drawback is inherent 
flexibility compared with the straight 
ladder frame. 

A Chevrolet engineer told me that 
the apparent lack of torsional rigid- 
ity was part of Chevy’s campaign to 
improve the truck’s ride. The new 
Chevy design also incorporates a 
slight taper in the box, which has 
caused some problems mounting box 
covers and campers. But Chevy has 
put the most into suspension revamp- 
ing in recent years, lengthening the 
rear leaf springs and improving the 
front-end geometry. The result was 
that in both double-lane-change and 
slalom maneuvers, the Chevrolet 
pulled big margins over the competi- 
tion. The Chevy tucked in as well as 
some sedans we've tested and steer- 
ing action was precise. 


Steering feel 


Less precise, but still quick in the 
double lane change, the Ford took a 
lot of cranking at the wheel. The 
Dodge barely beat the Ford in the 
slalom and tied in the double lane 
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the display at participating stores for more 
information on where and how to enter. 


| No purchase necessary. 


You can win a beautifully renovated home 
or $100,000 in cash...or an Isuzu Trooper 
or Pickup...or one of 
hundreds of other valu- 
able prizes. See the March, 
April and June issues of 


Te WHATS NEW | 
Be sure to enter the big 


"WIN THIS HOME" 


Sweepstakes! You may 


change. The Ram pickup had a dis- 
concerting lack of centering action in 
the steering gear, which also showed 
up as some difficulty controlling it in 
a crosswind. The heavy rear spring 
rating of the Dodge also seemed to act 
like a monster sway bar, and in hard 
cornering caused some loss of driving 
traction as the inside rear wheel spun, 
limiting cornering speeds. 

Га rate steering feel on the high- 
way more important than handling 
numbers for a pickup—although the 
main reason the Chevy dominated was 
its overall ease of steering. On the 
road the Chevy was steady and pre- 
cise. The Ford was also steady, but 
more work was required to keep it in 
line. The Dodge pickup was sometimes 
skittish. 

As our truck testing progressed the 
phrase “more like a truck" kept creep- 
ing into the conversation, which led 
to a discussion on just what "truck- 
ness" really is. 


| 600-FOOT SLALOM (mph) | 


CHEVROLET С2500 FLEETSIDE 


DODGE D250 SWEPTSIDE 


FORD F-150 SUPERCAB 


35 40 
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If it implies toughness, the Dodge 
seemed to have a slight edge. While 
some of the difference could have re- 
sulted from the high GVW capacity 
of the Dodge as tested, the chassis and 
box also seemed to be stiffer. This was 
apparent when we put in the payload 
off-center, with the Dodge twisting the 
least. In contrast, the Chevy twisted 
noticeably, while the Ford was in the 
middle. 


Tough or soft 


If “truckness” implies a rough ride, 
then the Chevy was downright un- 
trucklike. It is soft and superior in 
some ways to GM full-size sedans. 
GM’s full-size pickup has been up- 
graded in some important areas, in- 
cluding lengthened leaf springs, 
welded door hinges, and double-wall 
construction in the box—all features 


DOUBLE LANE CHANGE (mph) 


i inse it 


CHEVROLET C2500 FLEETSIDE 


DODGE D250 SWEPTSIDE 


FORD F-150 SUPERCAB 


45 45 50 55 


cience 


be a winner. 


that contribute to an overall tight feel- 
ing and a quiet ride. The Chevy's flush 
glass is a bit tougher to justify, but it 
does quiet down the wind. 

Such refinements were decidedly 
lacking in the Dodge, which had a 
spartan vinyl interior that looked as 
if it could be washed out with a gar- 
den hose. The interior noise level at 
60 mph was also high. 

While I hold some reservations 
about the durability of a fabric inte- 
rior, I was soothed while driving the 
Chevy. It's the first GM use—and one 
of the first applications in the world — 
of a new process of molding seats in 
foam and then bonding upholstery ma- 
terial directly to it. However, the 
high-tech instrument panel was con- 
fusing at best. Give me needle gauges 
any day. Overall I found the Ford the 
best compromise between utility and 
comfort. 


Best-engineered pickup 


If you define good engineering as 
the best solution to a problem with a 
minimum of side effects—load versus 
ride comfort, for example—the full- 
size Chevrolet and GMC pickups may 
be the best engineered of any General 
Motors product. The achievement of 
creating solid comfort in a truck 
that is capable of hauling 1:2 tons is 
remarkable, and the superior han- 

Continued 


FEBRUARY 1989 | 51 


TEST RESULTS 
| Acceleration (sec.) 
0-30 mph unloaded .... ые 
0—30 mph loaded* ....................... 
0—60 mph unloaded .................... 
0-60 mph loaded* ...................... 
Brake test, 60—0 mph 
Stopping distance (ft.) 
wet unloaded ...............;............. 
dry unloaded .... RR ES 
dry loaded* |... gens 
Pedal pressure, cold 
0.75-g. stop (Ibs.) |... 
Pedal pressure, hot 
0.75-g. stop (Ibs.) .. 1. 
600-foot slalom (mph) ...................... 
Double lane change (mph) ................ 
Interior noise (dBA) 
НЕБЕ СВОР ишан 
EPA FUEL MILEAGE (тре) 
| Ioni ДУ асе га 
City | : 


* One-ton payload 


` DIMENSIONS (in.) 
Wheelbase .......................................... 
Overall length .......................... 

| Overall width 
Overall height ss. 


SPECIFICATIONS (as tested) 
Engine type .... 
| Displacement (cu. i in. n. liters) . 
| Compression ratio... s 
induction. Алина 
| Net horsepower @ rpm . 
Net torque (Ib.-ft.) @ rpm 300 @ 2,800 
Transmission | 4-speed automatic 
Final drive ratio... 2.394:1 
[ Power assist 
recirculating ball 
Turn diameter (ft.) 46.5 
Front suspension avecinan Independent, 
control arms, 
stabilizer bar 


210 @ 4,000 


Live axle with 
semi-elliptical 
leaf springs 


Rear suspension 


GARGS Lors sr repe eR Disc, rear anti- 
lock drum 

Curb weight (Ibs.) . ius: 4,496 

F/R weight distribution (%) .. 55/45 

Fuel tank (gal.) . SET GT DO 34 

Cargo box size (in. у. UA 97.6 63.5 

Base price аали $11,143 

Price as tested ....... $16,456! 


*Not available 
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131 

210.8 
79.5 
73.0 


va 

360/5.9 

8.25:1 

EFI 

190 @ 4,000 
295 @ 2,000 
3-speed automatic 
4.10:1 

Power assist 
recirculating ball 
47.0 
Independent, 
control arms, 
coil springs, 
stabilizer bar 
Live axle with. 
semi-elliptical 
leaf springs 


Disc, rear anti- 
lock drum 


98.0: 70.0 
$11,600 
$13,561* 


138.8 
216.1 
79.0 
72.1 


va 

3025.0 

9.0:1 

EFI 

185 & 3,800 
270 @ 2,400 
4-speed automatic 
n.a." 

Power assist 
recirculating ball 
46.9 
Independent, 
swing axle, 

coil springs, 
stabilizer bar 
Live axle with 
semi-elliptical 
leaf springs, 
stabilizer bar 
Disc, rear anti- 


82.0«70.0 
$11,923 
$15,847? 


Major options (over $100): ‘Preferred equipment group $2,146, 4-speed automatic transmission $795, 5.7-liter V8 
engine $755, H.D. trailing $399, operating convenience package $344, two-tone paint $243; A/C $781, 5. 9- liter VB 
engine $755, automatic transmission $625, optional tires $300, 8510 GVW option $300, rear bumper $200; *preferred 
equipment group $1,051, automatic transmission $796, A/C $787, 5-liter VB engine $556, captain's chairs $470, 
power windows, door locks $344, deluxe two-tone paint $267, chrome rear-step bumper $226, handling package $155 


| Brake Dads ПОЛЕ ss serons 
| Brake pads/ linings, rear MUS M EET 
| Front shock/strut insert 


ignition module . "uS sc M MTM 
ИИС И ЗИТ ИИИ " 
| Front bumper ...................................... 
Windshield .......................................... 
Taillight lens 
| *Electric 


PS serviceability ratings 


Checking oil level 

Checking coolant level 

Adding oil 

Changing oil filter |... 
Changing spark plugs 

Changing belts |... =a 


Changing radiator hoses ........... 
Changing heater hoses 
Checking fuses 

| Spare-tire access 


Wink E CO Cn cn cn Gn Gn 


| (Ease of service: 5— excellent, 1 — poor) 
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dling is sure to reduce driver fatigue. 

The Ford F-series runs a close sec- 
ond, and with the larger V8 option it 
likely would have beat the Chevy in 
fuel economy as well as power. That's 
due to the port injection-fuel system, 
which offers real benefits. I also pre- 
fer the straightforward interior of the 
Ford. 

The third-place Dodge has some ad- 
vantages over the other two trucks in 
terms of price, simplicity, and poten- 
tial durability. These are all impor- 
tant factors, particularly if the goal 
is just getting work done. Still, the 
chassis is long overdue for the kind of 
reengineering Chevrolet and Ford 
have put into their truck lines in re- 
cent years—engineering that adds 
comfort and detailing without compro- 
mising durability. Gs] 


The all-American pickup 


The Sherman household could not get by with- 
out a pickup truck of some sort, though we 
only occasionally press our compact truck into 
service hauling wood, carting furniture, or tow- 
ing the boat. The rest of the time we do what 
millions of other light-truck owners do: We use 
our pickup as a second family car. 

In other words, handling, ride, and creature 
comforts, like climate-control and stereo sys- 
tems, are every bit as important as a pickup's 
ability to shoulder a load. 

All three American-made trucks passed our 
payload-carrying tests easily. But when we 
compared them unloaded in handling, brak- 
ing, acceleration, and over-the-road driving, 
there were distinct differences. 

The Dodge Ram is the veteran of the group. 
This elder statesman of the pickup world had 
trouble keeping pace when asked to perform 
like an automobile. Heavy-duty rear springs 
ruined the ride quality and caused the inside 
rear tire to spin fruitlessly during tight corner- 
ing. The big Ram was also a handful on the 
open road. The steering felt insensitive on cen- 
ter and heavily laced with friction everywhere 
else; this is a truck you have to herd rather 
than drive down the interstate. | wouldn't hes- 
itate to recommend the Dodge for pure pickup 
duty, but those who need a combination car- 
truck should shop elsewhere. 

The full-sized Ford is more comfortable than 
many new cars on the market, so it's easy to 
see why 588,000 customers selected this 
truck during the 1988 model year. The longer 
wheelbase that comes with Ford's Supercab 
may be beneficial in absorbing bumps, but it 
didn't help this contender wiggle its way 
through the cones in our handling tests. The 
Ford was annoyingly slow to answer helm 
commands. 

While the Chevy C-series isn't as popular 
as Ford's big truck, it is the best seller in GM's 
lineup. It's also my pick of the three models 
in this group. | prefer the full-sized Chevy 
because it is clearly more carlike in day-to- 
day use than either the Dodge or Ford. The 
steering is quick and responsive, the. grip at 
the limit of adhesion is impressive, and the 
V8 with throttle-body fuel injection delivers 
enough punch to keep up with the car crowd. 
If you need a truck this big (1 personally don't), 
this is the one to get. —Don Sherman 
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WORLD'S SMALLEST 
WEATHER STATION 


THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM OF YOUR HAND. 


DIGITAR's new TWR-3 Micro Weather Station includes 
a computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
With the optional, automatic-emptying RG-2 
Rain Collector ($49.95) you can even monitor rainfall! 


+ WIND SPEED * RAINFALL (Optional) 

& WIND DIRECTION * TIME OF DAY 

+ WIND CHILL + AUTO SCAN 

ж WIND GUST RECORD * METRIC / STANDARD 

* TEMPERATURE * NICAD READY 

s HILOW TEMP RECORD * ONE YEAR WARRANTY 


MAGNAPHASE INDUSTRIES, INC. 
1402 PIKE STREET N.W. 
MADE IN U.S.A. AUBURN, WA 98001 
ORDERS ONLY: 800-322-1502 
INFORMATION: 206-735-0374 FAX: 206-735-9044 
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| which was placed in an aquarium with 


| up, hover motionless, and even fly 


Looking Back... 


| Sampling a century of POPULAR Science 


FEBRUARY 1889 

"Late in 1888 there was 

! brought into the labora- 
YEARS AGO tory of the United States 
Fish Commission a male specimen of 
the lady crab (Platyonychus ocellatus), 


a female crab of the same species. He 
was seen to rise upon the third and 
fourth pair of legs and slowly gyrate, 
wheeling in circles in the sand. His 
movements and attitude were the cause 
of much merriment on the part of the 
spectators. There are few, if any, per- 
formances of this kind on record by 
invertebrates." 


IE f FEBRUARY 1939 
ә | | "Whirring gyroplanes and 

amazing wingless air ma- 
YEARS AGO chines that soar straight 


backward, may soon open up a new 
chapter in the history of aviation. 
Spurred on by a grant from Con- 
gress, production is sure to boom 
soon. The first machines to be de- 
veloped will probably be gyro- 
planes, the fantastic ‘flying 
windmill type of aircraft." 

А California inventor pro- 
posed a helicopter with a gas- 
filled corkscrew “wing.” In case 
of engine failure, a lower section 
containing the motor and fuel tanks 
could be dropped away, leaving the craft 
to float gently to Earth. 


FEBRUARY 1964 


The new nuclear attack 

submarine Thresher was 
YEARS AGO performing a test dive dur- 
ing its sea trials in the North Atlantic. 
“Suddenly, something broke, filling a 
compartment with sea water in sec- 
onds. Propulsion died, most likely due 
to a shorted-out power circuit. Thresher 
began to slide down, past its test 
depth, faster and faster. Then, start- 
ing with a small break around her 
middle, the ship cracked like an egg.” 
The deep-diving craft Trieste eventual- 
ly retrieved twisted remnants of the 
Thresher from their resting place un- 
der 8,000 feet of water. 
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Electronics, Available Exclusively at Radio Shack 


Realistic CB With On-Mike Controls. Get the TRC-430 
and you can call for assistance or ask for directions with- 
out leaving your vehicle. Priority access to Emergency 
Channel 9 and on-mike channel selectors add conven- 
тепсе and safety. 421-1514, only 89.95 


Mobile Alert Security Alarm. This easy-to-install system 
is triggered by intrusion and attempted jacking, tampering 
and towing. Adjustable sensitivity. 49-759, only 44.95 


Save $50. Realistic AM/FM Stereo Cassette. Super 
sound and all the most-wanted features! Auto-reverse, 
front/rear speaker fader, 5-band equalizer, 12-watt-per- 
channel amplifier, digital tuner with auto-seek and 12 sta- 
tion presets, LED tuning/clock display. 412-1930. Reg. 
$149.95. Through February 20, only 99.95 


Micronta Indoor/Outdoor LCD Thermometer. Check 
the temperature before you leave. Displays current tem- 
peratures and memorized highs and lows. Fahrenheit or 
Celsius modes. Easily mounts in any position. Battery 
powered. 763-843, only 29.95 


There's Only One Place to Find Them. Come in and try 
these wintertime helpers today at the store that special- 
izes in high-tech electronics—the Radio Shack near you! 


Radio Shaek 


The Technology Store" 
A DIVISION OF TANDY CORPORATION 


Prices apply at participating Radio Shack stores and dealers 
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We Dont Take A 
Backseat To Anyone. 
However We Do 
Offer One. 


You'll find it in the all-new 1989 Toyota 4x2 
Xtracab SR5 V6. Completely redesigned outside 
and in, with bold athletic lines and 

a new cockpit-style interior. 

But this years Xtracab SR5 V6 
offers even more: real backseat 
space. Forward-facing rear jump 

seats with three-point seatbelts, 
standard. Which means four passen- 
gers can enjoy the roomy interior, and 
newly redesigned appointments, comfortably. 
Plus, the 1989 Xtracab SR5 V6 is now available 
with a mighty I50-hp V6 engine, standard, for real 
power when you need it. Add this all up and 
youve got the complete truck. The one for 89. 
Take a look at the 1989 4x2 Xtracab SR5 V6. Youll 
see that backseat driving was never like this. 
Toyotas 36-mo./36,000-mi. Limited Warranty 
Youre covered with Toyotas 36-mo./36000-mile basic new 
vehicle limited warranty.* No deductible, no transfer fee. and 
a 5-yr./unlimited-mileage warranty on corrosion perforation. 
See your Toyota dealer for details. 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 


^ Call 1-800-GOTO 
information and nearest d 


| What's News 


Stealth at last 


If the picture above seems familiar, 
look at pages 46 and 47 in the July 
1988 issue of POPULAR SCIENCE. The 
painting we had made of the B-2 
bomber at that time, based entirely 
on our best guesses and the opinions 
of independent experts in aerodynam- 
ics and electronics, was strikingly sim- 
ilar to the picture on this page. 

The photo in question came from 
the recent public rollout of the B-2 
prototype at Northrop's Palmdale, 
Calif., plant. It was the first time any- 
one outside of Northrop or the mili- 
tary had seen the mysterious stealth 
bomber. Nevertheless, it turns out that 
the information we published regard- 
ing the B-2 was remarkably accurate 
in most areas, with only one miss. 

Our story predicted that the bomber 
would have four engines, each with 
17,000 pounds of thrust. It turns out 
that each of the four engines has 19,000 
pounds. We estimated the wingspan 
would be 130 to 140 feet; actual wing- 
span is 172 feet. We said the plane 
would be subsonic, which it is, and 
we said its range would be in the 
5,000-mile area. Actual range, we now 
hear, is in the 6,000-mile vicinity. We 
estimated the weight to be between 
240,000 and 275,000 pounds. The ac- 


| tual weight can be surmised from an 


odd fact: The plane—at least this ver- 
sion—is apparently equipped with a 
standard Boeing 757 or 767 landing 
gear, which, experts say, probably 
means the plane weighs in the same 
neighborhood as these planes, or be- 
tween 220,000 and 330,000 pounds. 
Our one miss involved the outer sur- 
face. Many experts we spoke to pre- 
dicted that the skin would be faceted — 


made up of many flat segments. That | 


construction would help cut radar 
cross section and add to the stealthi- 


ness of the beast. The new F-117A 


| stealth fighter [January] has facets of 


this kind. But the prototype plane that 
was displayed does not. As the picture 
above shows, it has a smoothly con- 
toured skin. 

The top of the wing is painted a dull 
blue-gray color. The leading edge, how- 
ever, including the first few feet of the 
top of the wing, is covered by a shiny 
black skin. This apparently is part of 
the complex structure designed to ab- 
sorb rather than reflect radar signals. 

Aviation Week reported that large 
rectangular sections appeared on 
each side of the nose wheel and that 
these might be radomes covering the 
flat-plate radar. Because the B-2 car- 
ries its weapons payload internally— 
necessary to hold down radar signa- 
ture—the plane has what one observer 
called a *very pregnant" look. 

The rollout ceremony was different 
from the usual. Generally, the U.S. 
Air Force makes significant public- 
relations mileage out of such events, 
with thousands of guests, scads of bun- 
ting, and lots of speeches. But rela- 
tively few guests were invited to the 
stealth debut. Most surprising, the 


| plane was rolled directly out of the 


plant and stayed near the door while 


| guests were kept at a distance behind 


a line of Air Force security police— 
many with guard dogs. The guards 
stayed between guests and plane for 
the entire ceremony. 

This approach shielded from view 
the rear of the wing where, presuma- 
bly, the top-secret control surfaces 
are located. Also hidden was the en- 
gine exhaust on top of the wing to- 
ward the trailing edge. It was clear, 


Popular 
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termeasures needed by the B-1B. And 
that “is a nonexistent issue as far as 
the B-2 is concerned," said one Air 
Force official. 

The rollout reportedly was held at 
this time because the plane is ap- 
proaching the flight-testing stage and 
the Air Force decided to go public 
rather than limit testing to remote 
sites during the hours of darkness. 
“We plan to fly this plane during the 
daytime, and a lot of people are going 
to see it," said Secretary of the Air 
Force Edward C. Aldridge Jr. "More- 
over, people have accused us of being 
too secretive.” Many would agree. Al- 
though the project's existence was an- 
nounced in August 1980 during the | 
Carter administration, the plane had | 
never been seen and little detail had 
been revealed until the rollout. 

The first test model is scheduled for 
taxi tests, and then its first flight to 
nearby Edwards Air Force Base early 
this year. 

An interesting sidelight was re- 
vealed during the rollout ceremonies. 
The flying-wing concept was pioneered | 
in the 1940s and '50s by Jack Nor- 
throp, founder of Northrop Corp. But 


| he was frustrated that he couldnt sell | 
| the Air Force on the design's merits. 


however, that the plane has no verti- | 


cal tail surfaces. 

Because the plane has such a small 
radar cross section, it reportedly does 
not carry the complex electronic coun- 


However in 1981, shortly before Jack 
Northrop died, the Air Force paid 
him an unusual honor, said Northrop 
chairman Thomas Jones. Officials, 
said Jones, held a "private, specially 
arranged briefing" for Northrop, and 


| told him that the flying wing would 


be used in the top-secret bomber. 


oe | 
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The X-31 supermaneuverable fighter will demonstrate 
the feasibility of *post-stall" flight: that is, controlled 
flight at high angles of attack—the angle of a wing's 
chord to the relative wind. This extreme nose-up con- 
dition causes conventional airplanes to stall and fall 
into a tailspin. The tremendous agility made possible by 
operating in this post-stall flight regime will permit rapid 
fuselage-pointing and target-acquisition during the course 
of air-to-air combat—the keys to victory in future dogfights. 
To date, the aerodynamics of post-stall flight remain rel- 
atively unknown. Flight tests of the X-31 will do much to 
advance aerodynamicists’ understanding of the subject. 
When a plane climbs into a beyond-stall angle of attack, 
the airstream over its wings rapidly changes from a fully at- 
tached, lift-producing flow to a fully detached, zero-lift flow, 
explains Capt. Hank Helin, program manager for aerospace 
science at the Air Force Office of Scientific Research, Wash- 
ington, D.C. According to Helin, the phenomenon occurs 
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as follows: In this nose-up attitude, extremely 
low air pressures on the dorsal wing surface 


viscous boundary layer of air adhering to the wing 
surface. This vorticity accumulates and then rolls up 
into large dynamic stall vortices, which convect off aircraft 
surfaces. Vortex shedding can place large instantaneous 
loads and moments on the airframe that must be managed. 
Complex supercomputer simulations now allow aerody- 
namicists to predict these events with sufficient accuracy 
so they can design the X-31 to be strong enough to resist 
the loads. The calculations also permit the plane's comput- 
erized-control system to be programmed to accommodate 
the transient moments so the vortex shedding doesn't pro- 
duce loss of control. 
А thrust-vectoring system (1) will permit the X-31 to re- 
tain directional and attitudinal control even when its 
flight-control surfaces become inoperative due to post-stall 


conditions. The plane's flight controls will use the thrust- 
vectoring system to power the aircraft through the “rough” 
spots of post-stall maneuvers by brute force. The thrust- 
vectoring system consists of three paddles or vanes that 
can move into the exhaust stream to deflect it to one side 
or the other. The vanes can deflect up through 10 degrees 
in both the pitch and yaw orientations. 

The X-3I's flight control surfaces include a forward ca- 
nard that can rotate 90 degrees (2), wing-tip elevons (3), and 
trailing-edge flaperons (4). These subsystems are integrated 
into the plane's computerized flight controls. 

Several off-the-shelf components were used: the engine 
is the 12,000-pound-thrust General Electric F404 turbine, 
the same power plant used in the F-18 fighter. The X-31’s 
canopy, ejection seat, and instrument panel also come from 
the F-18. Landing gear comes from the F-16 fighter. The 
flight computer is adapted from a Honeywell computer used 
in the Air Force's High Technology Testbed. 


inventing 
aradical new 
Way fo fly 


Victory in dogfights goes to the pilot who 
jockeys his fighter into position and launches 
first. As missiles grow smarter, even greater 
agility will be required. That means pilots 
will fly at angles of attack that normally 
cause an airplane to stall and fall into a tail- 
spin. To explore "post-stall" flight, an exper- 
imental aircraft called the X-31 superma- 
neuverable fighter is being built by the 
United States and West Germany. It will pi- 
oneer this wild way to fly. 


By JIM SCHEFTER 
Illustrations by Mark McCandlish 


'hen he spotted two enemy fighters breaking 
W oss the haze blanketing the Baltic seacoast, 
the NATO fighter pilot wasn't surprised. Though 
his plane was radar equipped, the veteran pilot had never 
stopped scanning the sky for intruders. Since the alert, 
"electronic fog" produced by radar jammers on both sides 
of the German border had wreaked havoc on his plane's 
radar set. Now at close range his cockpit radar display 
showed a pair of ominous red blips starting to wheel in his 
direction. 
With a deft movement of the stick, the missile-laden 
fighter banked left on cranked-delta wings. The pilot keyed 
Continued 
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5 -—— SUPERMANEUVERABLE 
FIGHTER 


CONVENTIONAL 
FIGHTER 


800 600 
METERS METERS 


Shown here is the minimum-radius turn of a conventional 
aircraft compared with that of the X-31 fighter. Post-stall 
flying capabilities enable the X-31 to come about quicker than 
conventional planes, so it would launch a missile sooner. 


his mike, calling: “Medusa Control, this is Cobra Picket 
Three. Two bandits heading two-six-five. Range: six miles. 
Engaging now. Repeat..." The NATO pilot now flicked 
on his target-acquisition radar. 

Closing one mile every three seconds, there's no time to 
waste. He has just one thought now: “Put your nose on 
target long enough to get the missiles to lock on.” Preci- 
sion isnt necessary, the veteran reminds himself. “Just 
get the nose pointed in the vicinity of the bandits, and 
the missiles' seeker heads will do the rest." With planes 
jinking wildly all over the sky, the hard part is to get in 
the vicinity. 


Deadly game 


The opposing jets start to converge in ever-tightening 
arcs. Suddenly the enemy pilots fling their machines into 
climbing turns, each seeking to swing his jet through its 
spiral fast enough to bring his weapons to bear upon the 
lone defender. This deadly game has a name: Kill before 
counter-launch. 

But the veteran NATO pilot has it timed beautifully. 
He raises the plane's nose into a high-angle-of-attack climb, 
and it starts to enter what should be a curving loop. Just 
. when it should be a sitting duck— with momentum sending 
it along a predictable path while the flight controls get 
mushy from the onset of a stall—the situation changes. 

Rolling and yawing with incredible precision as flames 
spurt obliquely from the tail exhaust, the fighter's nose 
tracks rapidly away from the line of flight. For а moment 
the pilot's ship flies sideways, then backwards, finally whip- 
ping around with its tail slewing off to the side like a car 
doing doughnuts on a snow-covered road. Amazingly, the 
entire instant about-face is performed under perfect con- 
trol. His missiles lock on to the targets with a gratifying 
buzz. 

Taken aback by the abrupt move, the enemy pilots ma- 
neuver frantically to escape, but the NATO plane sticks 
to them like superglue. With missile-lock-on warning 
alarms screaming in their ears, they both know that the 
dogfight is over. First one and then the other jet streaks 
to safety across the border. Following orders, the NATO 
pilot breaks off the attack and returns to station. 

Even as they flee, the enemy pilots can't believe what 
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they have just seen. The NATO fighter’s nose had pointed 
in one direction even as the plane went in another. Air- 
planes just don't fly that way. 

Not yet, they don’t. But the rules of flight dynamics are 
about to change. 

Those rules, which determine an airplane’s flight 
envelope—which maneuvers are safe and which arent 
—haven't changed much since man first took wing. And 
one of the first rules a pilot learns is: Don't climb too 
steeply! The result is an aerodynamic stall, the loss of lift 
that occurs when a wing's angle of attack into the oncom- 
ing air is too steep to permit air to flow over the top sur- 
face and thus produce lift. The resulting stall often leads 
to an uncontrolled downward tailspin from which the pilot 
may not recover. 


Beyond stall 


But when the X-31 supermaneuverable fighter, a new 
experimental aircraft now being built by Rockwell Inter- 
national and Messerschmitt-Bólkow-Blohm GmbH (MBB), 
takes to the air this November, its test pilots will stall 
their wings on purpose. Instead of spinning out of control, 
however, they are expected to demonstrate heretofore im- 
possible aerial maneuvers. 

These attempts to expand the envelope into the treach- 
erous and complex regime of "post-stall" flight may have 
important effects on future fighter design. Experts say that 
a fighter capable of breaking the stall-barrier will have a 
decided advantage over conventional adversaries. The 
lightning-quick agility afforded by post-stall flight would 
allow a fighter to aim and launch first—the key to vic- 
tory in tomorrow's dogfight. X-31 pilots may find at their 
fingertips the kind of never-before-seen aerial maneuver- 
ability that will give old dogfighters new dreams and 
enemy fighter pilots nightmares. 

The $80-million X-31 development program is funded 
jointly by the U.S. Defense Advanced Research Projects 
Agency (DARPA) and the West German Ministry of De- 
fense, with the U.S. Naval Air Systems Command acting 
as the manager. As the first NATO cooperative venture to 
be launched under the Nunn-Quayle Research and Devel- 
opment Initiative, major aircraft components are being 
fabricated in MBB facilities near Munich, and in Rock- 
well’s Palmdale, Calif., plant, where two X-31s are to be 
assembled and flown. 

“What we're doing is called post-stall maneuvering,” says 
Rockwell Program Manager Mike Robinson. "Instead of 
losing control when the aircraft stalls, we're using thrust. 
vectoring to penetrate an area where no one has been 
flying." 

In practical terms the X-31’s unique movable tail vanes 
will channel thrust from its single jet engine, angling it 
in one direction or another to replace the directional and 
attitudinal control lost by the stalled flight surfaces. The 
aircraft will not only keep flying, it will allow the pilot to 
maneuver through twists and turns that would make a 
snake dizzy. 

The development program was in fact once called 
SNAKE—for super-normal attitude kinetic enhance- 
ment. Then cooler heads prevailed and that jawbreaking 
acronym faded. It's now called the Enhanced Fighter Ma- 
neuverability program. But the supermaneuvering cap- 
abilities—also called Herbst Maneuvers—that X-31 pi- 
lots hope to demonstrate remain. 


Fire first 


Dr. Wolfgang B. Herbst is MBB's X-31 program man- 
ager. The radical maneuvers planned for the X-31 had their 
origin in his observations of air combat and computer sim- 
ulations of dogfights. "We were trying to acquire targets 
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A model of the X-31 undergoes wind-tunnel testing аі NASA-Langley (Va.). The design was tested in a “water tunnel" 
used to evaluate models of ship hulls—the Hydronautics Ship Model Basin at Tracor Hydrodynamics in Laurel, Md. 


[to lock on] from any position," he recalls, “but we real- 
ized that if both opponents are equipped with sophisti- 
cated weapons, head-on encounters will dominate most 
conflicts. 

"It's a tough situation," Herbst continues. *Both planes 
are turning into each other head-on to get a firing solu- 
tion. So the name of the game is to fire your weapon a 
little quicker than your opponent can. But the only way 
to put your weapon into position faster is to cut corners. 
And that's nothing more than flying a smaller radius of 
turn." 

What sounds simple in theory is much more complex in 
practice. With beyond-visual range missiles that can track 
and kill an enemy aircraft long before either pilot sees 
the other, some designers argue that the days of dogfighting 
are done. But Herbst and most NATO air commanders 
feel otherwise. “In Europe, by the time you launch a sor- 
tie you're in close-air-combat," Herbst tells me. "And even 
if both sides are equipped with beyond-visual range mis- 
siles, those long spears will still require the pilot to launch 
first. You'll still want to maneuver yourself into a posi- 
tion in space, time, and energy that gives you a better 
chance to kill your opponent before he kills you. And if 
you want that advantage with your long spear, you've still 
got to move around fast. That means maneuverability.” 


Cutting corners 


The most maneuverable of today's fighters, the F-18, 
for instance, can use up to three miles of sky in a super- 
sonic turn. Even that radius will put it inside the turns of 
less-sprightly fighters often enough to give its pilot the 
first shot. But it's still too large, particularly when the 
odds may be one F-18 against two or three bad guys. 

The problem is that tighter turns are limited by an air- 
craft's "corner speed," the Mach number that gives the 
maximum rate of turn. Exceeding the corner speed sub- 
jects pilots to excessive g forces, can rip the wings off, or 
cause other less-than-desirable effects. 

"So the question came up, how can we turn the aircraft 
in a smaller radius?" says Herbst. "The only way is to 
exceed the stall limits of the aircraft." 

As stated previously, an aircraft stalls when its high 
angle of attack causes airflow over its flight surfaces (wings, 
ailerons, and rudder) to be too low. Controls get mushy, 
and the aircraft loses its grip on the air and falls. 


In the X-31, however, control never goes away. When 
the supermaneuverable fighter stalls, computer-controlled 
thrust vectoring takes over. The aircraft will have a trio 
of curved paddles extending beyond its jet engine nozzle. 
In normal flight, the paddles simply channel the hot ex- 
haust gases in a straight line. But when it's time to make 
like a snake, the computer moves one or more paddles 
into the exhaust stream and deflects it at an angle. The 
vectored thrust will then send the X-31 careening through 
"impossible" maneuvers. 

“Hey, let's have a little magic," says Ken Dyson, Rock- 
well's chief of flight test, as Mike Robinson lifts a model 
of the X-31 off the table to show me a typical post-stall 
maneuver. Dyson will make the X-31's first flight and has 
been flying post-stall maneuvers in flight simulators since 
the program was conceived in 1982. From the pilot's point 
of view, he says, the maneuvers are straightforward as 
long as he can see the enemy. 

That's his opinion. From my observations of Robinson's 
model, the X-31's maneuvers will be anything but straight- 
forward. From level flight, Robinson pitches the model up 
into a stall-inducing climb. “This is where thrust vector- 
ing takes over," he says. 

Continuing the model's trajectory into a loop, he yaws 
the plane to the right. Suddenly the model is going side- 
ways while its nose is pointing right. At that point the 
pilot can slice the nose through the sky, pointing it in any 
direction, he explains. “You have the other airplane as a 
reference and you're going for him," Dyson interjects. “You 
can just pull your nose around to point at the guy as you 
try to cut off his trajectory." 

If the simulations, calculations, and wind-tunnel tests 

Continued 


Future dogfight: Shown on the following pages is an ex- 
ample of an encounter between several supermaneuverable 
(SM) and conventional fighter aircraft. (The aircraft are 
shown in different stages of the same maneuver.) To get 
into firing position, an SM fighter pulls nose up into a high- 
angle-of-attack attitude that pilots call a hammerhead. From 
this near-vertical position, an SM fighter performs a till- 
now impossible maneuver in which its nose rapidly slews 
off to the side until the pilot's sights bear on the target. 
Before his conventional adversary can position himself to 
return fire, the SM fighter launches a missile. 
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are correct, the airplane will remain perfectly stable dur- 
ing the few moments it takes for the jet thrust to propel 
the X-31 off in the direction in which its nose is pointing. 

Dyson notes that during that short interval the aircraft’s 
rudders are useless. All control is with the stick. The on- 
board computer reads the pilot's stick movements, then 
signals the thrust-vectoring paddles to move into and out 
of the exhaust stream. 


Pilot problems 


"There's going to be some initial confusion for pilots," 
Herbst notes. “Не can be flying backward and looking for- 
ward. The g forces he feels are going to be different 
— perhaps stronger and much shorter in duration—than 
he's accustomed to. It's like skiing, except you lean away 
from the mountain instead of toward it." 

"There is some learning needed for a pilot to get the 
maneuvers down," Dyson agrees, "but not much." "We've 
gone to a lot of effort to make the uniqueness of the ma- 
neuvers transparent to the pilot," says Sid Powers, Rock- 
well's chief engineer. But he acknowledges that the 
computer will do the real work. 

“In a high angle of attack, full stick and rudder deflection 
usually sets up a spin," Powers says. "If our control sys- 
tem is working properly, the X-31 
wont spin at all." A typical jet fighter 
will stall with the nose up about 35 
degrees, unless it has the speed to 
carry it into a loop. The X-31 will han- 
dle angles of attack between 50 and 
90 degrees. 

"It might take many test flights to 
reach that point while we get all the 
systems set up," Powers points out. 
"There's many a surprise between the 
wind tunnel and flight test." 

The X-31’s unique flight control laws 
and initial computer programming for 
the plane's fly-by-wire control system 
are being handled by МВВ. “Тһе flight 
rules beyond stall are very different," 
Herbst tells me. "When you increase 
the angle of attack, you get less lift. 
But we want more lift, so the com- 
puter has to compensate with thrust 
vectoring. 

"To point the nose at low angles of 
attack, you just use the stick to bank 
or to roll. At higher angles, you have 
to roll and yaw [with the rudder] at 
the same time for a coordinated maneuver," he explains. 
By the time you get to ninety degrees, or straight up, any 
maneuver is a yaw, but the rudder is dead. However, with 
the computer taking increasing control as angles increase 
and the thrust-vectoring system compensating for lost lift, 
the nose will respond to stick input. 

"The pilot simply can't do everything that's needed," 
Herbst says. "The computer has to do it for him. You cant 
fly post-stall maneuvers with a mechanical control sys- 
tem. It has to be replaced by mathematical algorithms 
run by a computer." 


Agile airframe 


The designers of the X-31 have made extensive use of 
the technology bases generated by two supermaneuver- 
ability research programs conducted several years ago: 
Rockwell's HIMAT, for Highly Maneuverable Aircraft Tech- 
nology testbed, and MBB's TKF-90 program. HIMAT is a 
subscale remotely piloted research vehicle that was car- 
ried aloft by a specially equipped B-52 bomber and then 
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released to perform supermaneuverability tests. The un- 
manned jet could outturn any manned fighter flying. 

The X-31 itself is a shapely bird, configured for super- 
sonic maneuvering. But during flight tests, it will be held 
to Mach 0.9. 

Rockwell-built canards mounted just forward of the can- 
ору will deflect 90 degrees during post-stall maneuvers, 
as will the full-length elevons on the space-shuttle-shaped 
wings, which are being built from lightweight carbon-fiber 
composites by MBB. 

“MBB has done a lot of the basic work on high angle- 
of-attack wings," Robinson says. "Their function is domi- 
nated by the planform shapes." Rockwell designers took 
MBB’s planform, which it had developed for years, and 
then did additional computer work to refine its shape. 
“Wind-tunnel tests exceeded all of our performance ex- 
pectations," Robinson says. "It's a very high-performance 
win : А 

The X-31’s planform shapes are ideal for maneuvering 
supersonic aircraft, Robinson explains: "There's lots of 
sweep to get behind the supersonic shock wave, then it 
cranks out, or unsweeps, to give more stability and con- 
trol. We saved at least eight months of development time 
by using the MBB planform.” 

To increase strength and reduce 
weight, the West German company is 
using carbon-fiber composites for the 
wing and for the thrust-vectoring pad- 
dles. Rockwell also is using advanced 
composites for the canards, vertical 
surfaces, and some access doors. 


Planes the old-fashioned way 


Along the way the companies looked 
for ways to keep costs low. “We took it 
as a challenge to build a low-cost 
demonstrator,” Robinson says. “For ex- 
ample, we're using thrust-vectoring 
paddles instead of building an all-new 
engine nozzle.” In addition, Rockwell 
and MBB opted for previously quali- 
fied off-the-shelf components wherever 
possible to keep costs down, he adds. 

The companies also see significant 
cost savings in the X-31’s short devel- 
opment time, just 15 months from 
signing the contract to the first flight. 
“We're not sticking to the conventional 

—— ` rules of either company," Herbst tells 

me. “Were shortening the process, 

doing handwritten changes, using telephone calls instead 

of the typical way of writing, reviewing, and approving. 
We're going back to the way airplanes used to be built. 

"We're also taking some risks. Aircraft development these 
days has deteriorated. Everybody wants to eliminate risk, 
do more analysis, do more testing. We're accepting a cer- 
tain level of risk to save time and cost. For instance, we're 
not doing any major wing testing, only in some critical 
areas, but no major static testing." 

More than 600 flight tests spread over two years—first 
in the Mojave Desert north of Los Angeles, then at the 
Navy's Patuxent River Naval Air Station in Maryland 
—are planned for the X-31. When the program ends, Rob- 
inson says, it should bequeath a wealth of data to design- 
ers of future fighters. 

"Anybody who wants a new fighter will have the option 
of adding this technology," Herbst says. “Still, it's a high- 
risk program. But if you don't accept risk, you're not going 
to achieve anything without spending a lot more money. 
Risk isn't bad. It's good." 
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Researchers are modeling a new breed of 
superpowerful computers after the ultimate 
processor: the human brain. Called neural- 
network computers, these machines could 
master such tasks as speech and handwrit- 


ing recognition, target identification, and 
robot vision—tasks that prove extremely 
difficult for traditional computers. 


By NAOMI J. FREUNDLICH 


Physicist John Hopfield looked to the brain's vast network 
of neurons as a model for computing and mathematically 
calculated how individual computing units or neurons can 
act collectively to store and process information. 


UTERS 


bia University and searched for a seat within the 

crowded tiered gallery. Ап excited buzz petered off to a 
few coughs and rustling paper as a young man wearing 
circular wire-rimmed glasses walked toward the lectern 
carrying a portable stereo tape player under his arm. 
Dressed in a tweed jacket and corduroys, he looked like 
an Ivy League student about to play us some of his favor- 
ite rock tunes. But instead, when he pushed the "on" but- 
ton, a string of garbled baby talk—more specifically, 
baby-computer talk—came flooding out. At first unintel- 
ligible, really just bursts of sounds, the child-robot voice 
repeated the string over and over until it became ten dis- 
tinct words. 

"This is a recording of a computer that taught itself to 
pronounce English text overnight," said Terrence Sej- 
nowski, a biophysicist at Johns Hopkins University. A ju- 
bilant crowd broke into animated applause. Sejnowski had 
just demonstrated a "learning" computer, one of the first 
of a radically new kind of artificial-intelligence machine. 

Called neural networks, these computers are loosely 
modeled after the interconnected web of neurons, or nerve 
cells, in the brain. They represent a dramatic change in 
the way scientists are thinking about artificial intelli- 
gence—a leaning toward a more literal interpretation of 
how the brain functions. The reason: Although some of 
today's computers are extremely powerful processors that 
can crunch numbers at phenomenal speeds, they fail at 
tasks a child does with ease—recognizing faces, learning 
to speak and walk, or reading printed text. According to 
one expert, the visual system of one human being can do 
more image processing than all the supercomputers in the 
world put together. These kinds of tasks require an enor- 
mous number of rules and instructions embodying every 
possible variable. Neural networks do not require this kind 
of programming, but rather, like humans, they seem to 
learn by experience. 

For the military, this means target-recognition systems, 
self-navigating tanks, and even smart missiles that chase 
targets. For the business world, neural networks promise 
handwriting -and face-recognition systems and computer 
loan officers and bond traders. And for the manufacturing 
sector, quality-control vision systems and robot control 
are just two goals. 


| walked into the semi-circular lecture hall at Colum- 


Interest in neural networks has grown exponentially. A 
recent meeting in San Diego brought 2,000 participants. 
More than 100 companies are working on neural networks, 
including several small start-ups that have begun mar- 
keting neural-network software and peripherals. Some com- 
puter giants, such as IBM, AT&T, Texas Instruments, 
Nippon Electric Co., and Fujitsu, are also going full ahead 
with research. Апа the Defense Advanced Research Pro- 
jects Agency (or DARPA) released a study last year that 
recommended neural-network funding of $400 million over 
eight years. It would be one of the largest programs ever 
undertaken by the agency. 

Ever since the early days of computer science, the brain 
has been a model for emerging machines. But compared 

Continued 
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with the brain, today's 
computers are little more 
than glorified calculators. 
The reason: А computer 
has a single processor op- 
erating on programmed 
instructions. Each task 15 
divided into many tiny 
steps that are performed 
quickly, one at a time. This 
pipeline approach leaves 
computers vulnerable to a 
condition commonly found 
on California freeways: 
One stalled car—one un- 
solvable step—can back 
up traffic indefinitely. The 
brain, in contrast, is made 
up of billions of neurons, 
or nerve cells, each con- 
nected to thousands of oth- 
ers. А specific task enlists 
the activity of whole fields 
of neurons; the communi- 
cation pathways among 
them lead to solutions. 

The excitement over 
neural networks is not 
new and neither are the 
"brain makers." Warren 5. 
McCulloch, a psychiatrist 
at the Universities of Illi- 
nois and Chicago, and his 
student Walter H. Pitts 
began studying neurons as 
logic devices in the early 
1940s. They wrote an ar- 
ticle outlining how neu- 
rons communicate with 
each other electrochemi- 
cally: А neuron receives 
inputs from surrounding 
cells. If the sum of the in- 
puts is positive and above 
a certain preset threshold, 
the neuron will fire. Sup- 
pose, for example, that a 
neuron has a threshold of 
two and has two connec- 
tions, À and B. The neu- 
. ron will be on only if both 
А and B are on. This is 
called a logical "and" op- 
eration. Another logic 
operation called the “in- 
clusive or" is achieved by 
setting the threshold at 
one: If either А or B 1s on, 
the neuron is on. If both A 
and B are on, then the neuron is also on. 

In 1958 Cornell University psychologist Frank Rosen- 
blatt used hundreds of these artificial "neurons" to de- 
velop a two-layer pattern-learning network called the 
perceptron. The key to Rosenblatt's system was that it 
learned. In the brain, learning occurs predominantly by 
modification of the connections between neurons. Simply 
put, if two neurons are active at once and they're con- 
nected, then the synapses (connections) between them will 
get stronger. This learning rule is called Hebb's rule and 
was the basis for learning in the perceptron. Using Hebb's 
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rule the network appears to 
"learn by experience" be- 
cause connections that are 
used often are reinforced. 
The electronic analog of a 
synapse is a resistor and in 
the perceptron resistors con- 
trolled the amount of cur- 
rent that flowed between 
transistor circuits. 

Other simple networks 
were also built at this time. 
Bernard Widrow, an electri- 
cal engineer at Stanford 
University, developed a ma- 
chine called Adaline (for 
adaptive linear neurons) 
that could translate speech, 
play blackjack, and predict 
weather for the San Fran- 
cisco area better than any 
weatherman. The neural- 
network field was an active 
one until 1969. 

In that year the Massa- 
chusetts Institute of Tech- 
nology's Marvin Minsky 
and Seymour Papert—ma- 
jor forces in the rule-based 
AI field—wrote a book 
called Perceptrons that at- 
tacked the perceptron de- 
sign as being “too simple to 
be serious.” The main prob- 
lem: The perceptron was a 
two-layer system—input led 
directly into output—and 
learning was limited. “What 
Rosenblatt and others 
wanted to do basically was 
to solve difficult problems 
with a knee-jerk reflex,” 
says Sejnowski. 

The other problem was 
that perceptrons were lim- 
ited in the logic operations 
they could execute, and 
therefore they could only 
solve clearly definable prob- 
lems—deciding between an 
L and a T for example. The 
reason: Perceptrons could 
not handle the third logic 
operation called the “exclu- 
sive or.” This operation re- 
quires that the logic unit | 
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Neural-network-based products are beginning to enter the 
marketplace. Robert Hecht-Nielsen (top), president of Hecht- 
Nielsen Neurocomputers, developed a specially wired plug- 
in board for PCs that speeds up neural-network simulations. 
Applications with the company’s system include number-, 
aircraft-, and face-recognition systems. In the example 
above, the network is trained by having the numbers 1 to 
10 written on a data-entry tablet in different styles of hand- 
writing and configurations. When a user scrawls out a 
number— even upside down or backward—the computer 
gives the closest correct answer. 


turn on if either А or B is on, but not if they both are. 

According to Tom Schwartz, a neural-network consul- 
tant in Mountain View, Calif., technology constraints lim- 
ited the success of perceptrons. "The idea of a multilayer 
perceptron was proposed by Rosenblatt, but without a good 
multilayer learning law you were limited in what you 
could do with neural nets" Minsky's book, combined with 
the perceptron's failure to achieve developers' expectations, 
squelched the neural-network boom. Computer scientists 
charged ahead with traditional artificial intelligence, such 
as expert systems. 


Underground connections 


During the "dark ages" as some call the 15 years be- 
tween the publication of Minsky's Perceptrons and the 
recent revival of neural networks, some die-hard *connec- 
tionists"—neural-network adherents—prevailed. One of 
them was physicist John J. Hopfield, who splits his time 


The drawing (top right) shows the basic structure of a 
neural-network computer, while the bottom drawing illus- 
trates a character-recognition application. The circles rep- 
resent electronic processors organized into layers. For this 
example a keyboard is used for input signals and a video 
screen for the output. In robots the inputs might be optical 
sensors and the output 
would be movement of the 
robot. The processors are or- 
ganized into layers: an input 
layer, an output layer, and 
a layer of processors sand- 
wiched in between that ac- 
tually learn from experience 
how to activate the correct 
output processors to give a 
correct answer. The differ- 
ent colored lines running 
from one layer of processors 
to the next represent signals 
that have voltages of differ- 
ent strengths. Regulated by 
different resistor values (see 
detail, at right), a signal 
coming into a processor can 
represent a strong or weak 
connection. In the detail, 
processor А weighs all in- 
coming signals, sums them, 
and if the sum is above a 
preset threshold, produces 
an output signal. This output 
then becomes an input to processor B in the next layer. 

А neural network is not programmed with rules and in- 
structions, but can be trained by several methods. А com- 
puter being trained to identify objects, for example, would 
be shown a key via a camera. If it guesses “computer chip" 
instead, an operator can key in an error signal. This signal 
passes through the network, strengthening connections that 
lead to a correct answer—"'key"—and weakening those that 
led to “computer chip." A small memory in each processor 
stores this information and helps establish the firing 
threshold. 

In the character-recognition example, the neural network 
was trained by example to recognize letters. In practice, 
after the letter R is drawn on a data-entry tablet, a light- 
sensitive grid is placed over the letter, breaking it down 
into dark and light areas. If an area is light, the computer 
sends a signal to a specific processor in the layer of proces- 
sors whose function is to recognize different shapes within 
letters. The shape processors in turn send signals that rep- 
resent possible letters to the layer above. Because of the 
previous training, stronger signals are sent to letters that 
are most likely to contain a given shape. At the output layer, 
the processor receiving the strongest combination of sig- 
nals activates the correct letter. 
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between the California Institute of Technology and AT&T 
Bell Laboratories. A paper he wrote in 1982 described 
mathematically how neurons could act collectively to pro- 
cess and store information, comparing a problem’s solu- 
tion in a neural network with achieving the lowest energy 
state in physics. As an example, Hopfield demonstrated 
how a network could solve the “traveling salesman” prob- 
lem—finding the shortest route through a group of cities— 
a problem that had long eluded conventional computers. 
This paper is credited with reinvigorating the neural- 
network field. “It took a lot of guts to publish that paper 
in 1982,” says Schwartz. “Hopfield should be known as 
the fellow who brought neural nets back from the dead.” 
The resurgence of more-sophisticated neural networks 
was largely due to the availability of low-cost memory, 
greater computer power, and more-sophisticated learning 
laws. The most important of these learning laws is some- 
Continued 
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thing called back-propagation, illustrated dramatically by 
Sejnowski's NetTalk, which I heard at Columbia. 

With NetTalk and subsequent neural networks, a third 

layer, called the hidden layer, is added to the two-layer 
network. This hidden layer is analogous to the brain's in- 
terneurons, which map out pathways between the sen- 
sory and motor neurons. NetTalk is a neural-network 
simulation with 300 processing units—representing neu- 
rons—and over 10,000 connections arranged in three 
layers. For the demonstration I heard, the initial training 
input was a 500-word text of a first-grader's conversation. 
The output layer consisted of units that encoded the 55 
possible phonemes— discreet speech sounds—in the En- 
glish language. The output units can drive a digital speech 
synthesizer that produces sounds from a string of pho- 
nemes. When NetTalk saw the letter N (in the word “сап” 
for example) it randomly (and erroneously) activated a 
set of hidden layer units that signaled the output "ah." 
This output was then compared with a model: a correct 
letter-to-phoneme translation, to calculate the error math- 
ematically. The learning rule, which is actually a mathe- 
matical formula, corrects this error by “apportioning the 
blame”—reducing the strengths of the connections between 
the hidden layer that corresponds to 
N and the output that corresponds to 
“ah.” “At the beginning of NetTalk all 
the connection strengths are random, | 
so the output that the network pro- 
duces is random," says Sejnowski. 
*Very quickly as we change the weights 
to minimize error, the network starts 
picking up on the regular pattern. It 
distinguishes consonants and vowels, 
and can make finer distinctions ac- 
cording to particular ways of pro- 
nouncing individual letters." 

Trained on 1,000 words, within a 
week NetTalk developed a 20,000-word 
dictionary. “The important point is 
that the network was not only able to 
memorize the training words, but it 
generalized. It was able to predict 
new words it had never seen before," 
says Sejnowski. "It's similar to how 
humans would generalize while read- 
ing Jabberwocky. " 

Generalizing is an important goal 
for neural networks. To illustrate this, 
Hopfield described a munition identification problem he 
worked on two summers ago in Fort Monmouth, N.J. “Let's 
. say a battalion needs to identify an unexploded munition 
before it can be disarmed," he says. "Unfortunately there 
are 50,000 different kinds of hardware it might be. A tra- 
ditional computer would make the identification using a 
treelike decision process," says Hopfield. "The first deci- 
sion could be based on the length of the munition.” But 
there's one problem: *It turns out the munition's nose is 
buried in the sand, and obviously a soldier cant go out 
and measure how long it is. Although you've got lots of 
information, there are always going to be pieces that you 
are not allowed to get. As a result you can't go through a 
treelike structure and make an identification.” 

Hopfield sees this kind of problem as approachable from 
a neural-network point of view. "With a neural net you 
could know ten out of thirty pieces of information about 
the munition and get an answer." 

Besides generalizing, another important feature of neu- 
ral networks is that they “degrade gracefully.” The hu- 
man brain is in a constant state of degradation—one night 
spent drinking alcohol consumes thousands of brain cells. 
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But because whole fields of neurons contribute to every 
task, the loss of a few is not noticeable. The same is 
true with neural networks. David Rumelhart, a psychologist 
and neural-network researcher at Stanford University, ex- 
plains: ^The behavior of the network is not determined 
by one little localized part, but in fact by the interactions 
of all the units in the network. If you delete one of the 
units, it's not terribly important. Deleting one of the com- 
ponents in a conventional computer will typically bring 
computation to a halt." 


Simulating networks 


Although neural networks can be built from wires and 
transistors, according to Schwartz, "Ninety-nine percent 
of what people talk about in neural nets are really soft- 
ware simulations of neural nets run on conventional 
processors." Simulating a neural network means mathe- 
matically defining the nodes (processors) and weights 
(adaptive coefficients) assigned to it. "The processing that 
each element does is determined by a mathematical for- 
mula that defines the element's output signal às a func- 
tion of whatever input signals have just arrived and the 
adaptive coefficients present in the local memory," explains 
Robert Hecht-Nielsen, president of 
Hecht-Nielsen Neurocomputer Corp. 

Some companies, such as Hecht- 
Nielsen Neurocomputer in San Diego, 
Synaptics Inc. in San Jose, Calif., and 
most recently Nippon Electric Co., are 
selling specially wired boards that link 
to conventional computers. The neu- 
ral network is simulated on the board 
and then integrated via software to 
an IBM PC-type machine. 

Other companies are providing com- 
mercial software simulations of neural 
networks. One of the most successful 
is Nestor, Inc., a Providence, R.I.,-based 
company that developed a software 
package that allows users to simulate 
circuits on desk-top computers. So far 
several job-specific neural networks 
have been developed. They include: a 
signature-verification system; a net- 
work that reads handwritten numbers 
on checks; one that helps screen mort- 
gage loans; a network that identifies 
abnormal heart rates; and another 
that can recognize 11 different aircraft, regardless of the 
observation angle. 

Several military contractors including Bendix Aerospace, 
TRW, and the University of Pennsylvania are also going 
ahead with neural networks for signal processing—train- 
ing networks to identify enemy vehicles by their radar or 
sonar patterns, for example. 

Still, there are some groups concentrating on neural- 
network chips. At Bell Laboratories a group headed by 
solid-state physicist Larry Jackel constructed an experi- 
mental neural-net chip that has 75,000 transistors and 
an array of 54 simple processors connected by a network 
of resistors. The chip is about the size of a dime. Also 
developed at Bell Labs is a chip containing 14,400 artifi- 
cial neurons made of light-sensitive amorphous silicon and 
deposited as a thin film on glass. When a slide is pro- 
jected on the film several times, the image gets stored in 
the network. If the network is then shown just a small 
part of the image, it will reconstruct the original picture. 

Finally, at Synaptics, CalTech's Carver Mead is designing 
analog chips modeled after human retina and cochlea. 

[Continued on page 110] 
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А car that runs on both gasoline and 
methanol must compensate for the 
worst characteristics of each. Stainless 
steel is used in the fuel tank and lines 
to counter the greater corrosive ef- 
fects of methanol. The key to GM's 
system is a fuel sensor (under hood) 
that passes the fuel through electrical- 
ly charged plates and measures the 
blend's capacitance. Changes in the di- 
electric constant are read by the en- 
gine controller, which adjusts the fuel 
injection pulses accordingly. Because 
methanol fumes can burn even inside 
an enclosed fuel tank, flame arresters 
are installed as a preventive measure. 


FUEL SENSOR 
AND HARNESS 


Auto makers have developed engines that can burn a variety of fuels by sensing the compo- 
sition of each blend and adjusting the fuel-injection system to use it efficiently. The new 
technology promises that methanol may be practical as a cleaner-burning alternative fuel. 


By DAN McCOSH 


running out of other, less conventional fuels. At least 
that's the conclusion Гуе come to after running out 
of diesel fuel in the middle of the night (not to imagine 
running out of powdered coal, ethanol, hydrogen, or any of 
the other alternative fuels I've tested over the years). 
Recently I drove a Chevrolet Corsica that ran on a 
75-percent mixture of methanol (an alcohol primarily de- 
rived from natural gas or coal) and gasoline. But this time 
I wasn't worried about an empty tank of hard-to-come-by 
methanol. À row of liquid-crystal lights on the Corsica's 
instrument panel indicated the percentage of methanol in 
the fuel line, which could be any combination with gaso- 
line ranging from 0 to 100 percent. I could dump gasoline 
or methanol—or both—in the tank, and by the time it 
reached the modified 2.8-liter V6 engine under the hood, a 
computer would have quietly adjusted the fuel-injection sys- 
tem to account for the difference. 
The multi-fuel project car is the latest effort by research- 
ers at General Motors to produce a vehicle that can easily 
adapt to methanol fuel blends in the real world. GM's ex- 


р: out of gasoline is а lot less annoying than 


perts have concluded that methanol is the most practical 
alternative fuel likely to be in plentiful supply during the 
next century. Cleaner burning than gasoline, the alcohol 
can be refined from either coal or natural gas, both of which 
are available in quantities at least equal to the crude oil 
that is the basis of refined gasoline, according to David 
Dimick, executive engineer for GM's advanced product en- 
gineering staff. 

There's never been any problem getting an internal- 
combustion engine to run on pure methanol; the oxygen- 
rich high-octane fuel is popular with racers. But pure 
methanol is corrosive to many standard fuel-system com- 
ponents and has other problems, including a potential safety 
hazard: The fumes above the liquid in the tank can spon- 
taneously ignite—unlike gasoline fumes, which are too rich 
to burn inside a gas tank. 

Produced in volume, methanol is more expensive than 
gasoline, at least with gasoline prices in the United States 
now near a low point. But it is substantially less costly 
than ethanol alcohol derived from grain. Dimick told me 
that current estimates for methanol are about $1.50 at 
the pump for the energy equivalent of a gallon of gasoline. 


[Continued on page 102] 
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VARIABLE-BALLAST PONTOONS 
(FORE AND AFT) 


Chubasco, the 72-foot Swath Ocean Systems yacht (pictured 
above and at the top) rides rough seas with the sea-keeping 
ability of a much larger single-hull boat design. Its high 
resistance to pitching, rolling, and heaving results from a 
special undersurface configuration called a small water- 
plane area twin hull (Swath). Most of the Swath yacht’s 
flotation volume resides in the submerged pontoons that 
cruise the relatively calm water that lies below turbulent 
surface waves. In addition, horizontal fins and wings posi- 
tioned between the struts counteract up-and-down motion. 
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Two novel boat hulls that reduce the rock 
and roll of rough seas are being fitted to lux- 
ury pleasure craft. The catamaranlike hulls 
gain stability differently: One has submerged 
pontoons that cruise smoothly below waves; 
the other has a cushion of pressurized air 
that rides above the turbulence. 


By BILL McKEOWN 
Illustrations by Barry Ross 


pair of innovative marine hull designs is joining 
pills, medicated patches, and brewed potions to pre- 
vent that ancient curse of the unruly seas—motion 
sickness. Though these high-stability hull configurations 
have been used previously on large naval and commercial 
vessels, only recently have they been adapted to high-priced 
pleasure boats. 

Key to both of these novel hull shapes is that they avoid 
riding the turbulent water surface where waves make con- 
ventional single-hulled vessels pitch, roll, and heave. In- 
stead, they cruise where the going's much smoother: either 
above or below the ever-moving waterline. 

During the 1986 America's Cup yacht race in Australia, 
the Betsy, a tender for the winning Stars and Stripes sail- 
boat, cruised the rumpled waters off Perth along with many 


rock tne boat: 


other boats. Unlike the other boats, Betsy oscillated a lot 
less in the waves. Soon landlubber cameramen with queasy 
stomachs began to favor it as the preferred platform for 
filming the race. “It was like reporting from an aircraft 
carrier, one ESPN sportscaster remembers. Betsy was 
signed on once more for last year’s A-Cup event. 

Betsy's secret lies below the water surface. The boat has 
a special underwater shape called a small waterplane area 
twin hull, or Swath, to keep her on an even keel. 

Now sharing this Swath shape is the latest develop- 
ment for smoother pleasure boating, a 72-foot aluminum 
luxury yacht called Chubasco. The multimillion-dollar con- 
cept craft, built in San Diego by Swath Ocean Systems, is 
on sea trials in the Pacific off California. 


Below the waves 


Looking like a raised-deck catamaran mounted on struts, 
the Chubasco rides with the cabin 10 feet above the water. 
Unseen 10 feet below the surface waves are bulbous pods 
at the fore and aft ends of twin cigar-shaped pontoons. 
These pods act as stabilizers to keep the craft from roll- 
ing. They improve the Swath boat's stability because its 
flotation volume lies in the calmer waters below the sur- 
face turbulence. 

Horizontal canard fins extending partway into the cen- 
ter tunnel from both forward bulges and a stabilizer wing 
connecting the aft pods help dampen pitching and rolling 
as well as allow Chubasco to bank into turns. The larger 
Coke-bottle-shaped bulges at the stern house twin 750- 


[Continued on page 102] 
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TRANSOM PRESSURIZED FLEXIBLE CATAMARAN 
AIR CHAMBER CURTAIN HULL 


А surface-effect ship (SES), such as the 87-foot Cheoy Lee/ 
Air Ride pleasure craft (shown above), provides stability 
in rough seas by using an air cushion to raise most of the 
hull above the waves. Unlike a hovercraft, an SES encloses 
its blower-maintained air cushion within a blind tunnel 
formed by catamaranlike side hulls, a stern wall, and the 
water surface. At the bow a flexible curtain closes off the 
escape of air forward. 
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Super remofes 


Dump the dummies. New universal remote controls are smart: They take the place of 
all other infrared remotes in your audio-video system. 


By WILLIAM J. HAWKINS 
Photos by Jim Richards 


hey're scattered on my coffee table 

like a baseball-card collection: TV 

remotes, VCR remotes, CD, tape. 
Every piece of gear I own has a cute 
hand-held controller, and each is lit- 
tered with dozens of tiny buttons—and 
they all look alike. 

Groping in the dark to zap a TV 
commercial, I could zip the satellite 
dish across the heavens by mistake. 
And to do two simple things at once— 
like start the VCR and turn up the 
volume—I need the dexterity of a pi- 
anist and the confidence of an astro- 
naut. But Гуе found a cure. 

"They're called universal remotes," 
says Ed Juge, director of market plan- 
ning for Tandy. Unlike other remotes, 
which are factory set to control one 
piece of gear only, the new versions 
can be programmed to 
mimic the actions of 
three other remotes— 
regardless of brand or 
model. Result: “Опе 
universal remote can 
control all the compo- 
. nents in your audio- 
video system," says 
Juge. 

Tandy and a variety 
of other manufacturers 
make these smart con- 
trollers. Prices vary— 
from about $60 to $130 
—but as I found out, so 
does their built-in intelligence. 

When I first pointed Onkyo's Unifier 
remote at my hi-fi and pressed a but- 
ton, nothing happened. Why? "Uni- 
versal remotes must learn the codes 
used by your system," says Juge. Re- 
mote controls produce infrared light 
that's "seen" by all components. But 
the light is coded so only a specific 
component goes into action. To work, 
a smart remote must first be put in 
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a learn mode (you throw a switch), 
then taught the codes by letting it 
"see" the light your old remote makes. 

To teach the Onkyo how to turn on 
my Sony TV, I placed the remote in 
front of its original remote control. 
Then I pressed "power" on the Sony 
remote and the "TV power" button on 
the Onkyo. In seconds an LED on the 
Onkyo told me to release the buttons: 
It had learned the code. 

I did the same thing for all the but- 
tons on the Sony remote— "channel," 
"tint," “color,” and "sharpness"—as- 
signing each to a separate button on 
the Onkyo. I then repeated the whole 
process for every remote in my sys- 
tem —from my Pioneer amplifier on 
the shelf to the NEC VCR in the rack. 
When I was through, I was in total 
control... well, almost. 

Basic smart remotes like Drake's 
PRC/U, GE's RRC500, and Zenith's 
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Pioneer’s remote learns infrared codes by “watching” another remote. 


PCC operate up to three components— 
such as your TV, VCR, and cable box 
or satellite dish—and are the simplest 
to use. But many remotes, like Ma- 
rantz's RC-20, can be used with more 
than three pieces of gear, and that cre- 
ates a problem. How do you control 
lots of components without making the 
controller look like a NASA computer? 
The cures vary enormously. 

For example, Pioneer's CU-AV100 


and Onkyo's Unifier get up to three 
functions from each key. How? At the 
top of the remotes is a three-position 
slide switch. Slide it to one position, 
and each button does a certain job. 
Choose another, and the buttons do 
something entirely new. Yamaha's 
MRX-100 is a bit fancier. Its buttons 
are divided into two key pads; between 
the pads is a hinged plastic overlay 
card. As you flip the card over either 
of the key pads (like turning the page 
of a book), the buttons change jobs. 
Result: Each key can do two tasks. 

Still others, like the Memorex CP8 
and Tandy's URC, use a single "select" 
button and an LCD display. When you 
press "select," the LCD shows a new 
item—TV, VCR, SAT, CABLE, CD, RCVR, 
AUX1, or AUX2—and the keys change 
their job. 

Slide switches? Plastic over eve 
LCD plays: All to watch TV? Don’ 
ruffle your e 
There are other ways 
to use some of these 
controllers. 

For the video connois- 
seur there are three ad- 
ditional buttons on the 
Yamaha remote that 
can be programmed to 
perform multiple work. 
I set one for watching 
a videotape. I pressed 
one button, and the re- 
mote sent a sequence of 
codes to turn on the TV, 
VCR, and surround- 
sound amplifier, then start a prere- 
corded tape and adjust the volume. 

But for the true couch controller, 
Memorex and Tandy have added five 
built-in timers to their controllers' 24 
programmable keys. Now the remote's 
back on my coffee table, but I no longer 
touch it. I sit, relax, and at a preset 
time, the movie begins automatically. 


"Now that's remote control," says 
Juge. 
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Universal remotes, like GE's Control Central above, replace all the remotes in your system by mimicking their commands. 
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Glue guns 1 
o cordless " 


That old glue 
gun gotcha 
roped and tied 

to an outlet? 
Now five heat- 
storing hot-melt 
slingers and one 
battery-toting re- 
chargeable can 
glue where no 
gun has glued 
before. And riding 
the new wave: inno- 
vations in glues too. 


By PHIL McCAFFERTY 
Photos by John B. Carnett 
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hen I first reported on glue 
guns for the May 1984 issue 
of POPULAR SCIENCE, I had to 
snip off their power cords to arrange 
them attractively for photography. 
Such picture-taking peccadilloes 
aren't required with this latest batch: 
They're cordless. Hassle-free photog- 
raphy aside, you may find that many 
of the places you want to use a glue 
gun are more accessible when you're 
unhampered by a cord. 

As I write, there are six cordless 
glue guns available, but the way they 
are proliferating there may be more 
by the time you read this. New hot- 
melt adhesives are also sprouting like 
mushrooms. Not long ago there was 
one all-purpose glue stick and one 
kind of caulk available to consumers. 
Now there are lots of different formu- 
las for different functions. More on 
that later. 

Five of the six cordless glue guns— 
from Black & Decker, Emhart, Loctite, 
Parker, and Stanley—have much in 
common: 

€ They are batteryless. 


| € They run cordless for 12 
x 


to 15 minutes. 
€ They heat up in 11⁄2 


to 5 minutes. 


€ They have a dual-connect feature 
allowing both corded or cordless use. 

e They reheat in one to three 
minutes. 

€ They accept standard 12-inch glue 
sticks. 

€ They are trigger-fed. 

€ Prices range from $15 to $30. 

But be forewarned: These five guns 
can't stray far from a power source for 
long. Without batteries, the guns rely 
instead on an insulated heating cham- 
ber to keep the glue at its optimum 
working temperature. While manu- 
facturers are reluctant to discuss de- 
sign details, Emhart says its Thermo- 
grip guns heating chamber is larger 
than in an AC-powered gun and made 
of materials that absorb and retain 
heat. 

The batteryless glue guns won't 
emit a steady bead of hot-melt glue 
or caulk for their 12- to 15-minute 


cordless work time, but I found that. 


they remain hot enough during that 
period to do average, intermittent 
jobs. You then have to plug them in 
for two to three minutes to get them 
back up to temperature. I found that 
the length of time they function also 
varies with the brand and type of glue 
stick or caulk used. 


The guns are similar in style, but 
differ slightly when it comes to their 
charging stands. Parker's glue gun 
doesn't have a stand—only a retracta- 
ble wire bail to keep the gun erect, noz- 
zle pointing down. Thermogrip's and 
Loctite's both have basic charging 
stands. Stanley's bench-mountable 
work station provides a drip tray as 
well as storage for extra glue sticks 
and three additional nozzles. Black & 
Decker has the most elaborate setup. 
Its glue gun is sold with or without a 
Glue Gun Center, which includes stor- 
age space for glue sticks and a drip tray. 
In addition, this base has hot-melt ap- 
plication instructions printed on the 
side. 

The maverick of the untethered 
breed is Ungar's rechargeable glue gun 
($40). It is much smaller than the other 
five. Nevertheless, it can deliver hot- 
melt adhesive for approximately 30 
minutes—about twice as long as the 
others. The reason: It's powered by re- 
chargeable nickel-cadmium batteries 
housed in the handgrip. 

The batteries take 14 hours to re- 
charge. After switching on, it takes 
about 90 seconds for the gun to heat 
up. The Ungar does have its draw- 


[Continued on page 104] 


Shown from the left 
(below) are Parker, 
Stanley, Loctite, 
Ungar, Black & 
Decker, and Ther- 
mogrip cordless 
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PHOTO BY JOHN B. CARNETT 


Sure they cure in seconds, but for many people the so-called 
superglues too often have been blooper glues. If you've had 
problems, maybe you were using the wrong formula or using 


the right one incorrectly. 


Secrets 
of the 


supergiues 


By A. J. HAND 


ave you ever tried one of those 
H super-fast cyanoacrylate glues 

only to be disappointed by a 
weak bond or even no bond at all? If 
so, you are not alone. When those tiny 
tubes of revolutionary adhesive came 
out several years back, I tried them 
dozens of times on all kinds of mater- 
ials and finally gave up in disgust. 
Sometimes they worked perfectly, but 
more often they failed miserably. And 
everyone I've ever talked to has had 
the same experience. 

It doesn't have to be that way. About 
two years ago I stumbled onto a brand 
of cyanoacrylate that really works. 
This stuff comes in three different vis- 
cosities, and the maker, Satellite City, 
Inc., also offers a spray-on catalyst, or 
cure accelerator. With this superglue 
I started getting consistently good re- 
sults. I talked to experts, learned more 
about these glues, and began getting 
even better results. Recently Гуе found 
other brands of high-quality cyanoac- 


Cyanoacrylates, in one- and two-ounce 
bottles, come in various viscosities. 
Shown (zigzag from upper left) is Sig 
Manufacturing's thin type; Pacer Tech- 
nology & Resources's Zip Kicker (an 
accelerator that speeds the cure); Slow 
Jet, an extra-thick formula from Carl 
Goldberg Models; Pacer's Flex Zap, a 
thick formula that's more flexible than 
most when cured; PIC's Stic medium- 
viscosity formula; and Satellite City's 
thin formula, Hot Stuff. Set times range 
from two seconds to two minutes. 


rylates. Гуе also learned the reasons 
behind those early problems. 


Super discovery 


Serendipity played a starring role in 
the discovery of superglue. During 
World War II, its inventor, Dr. Harry 
Coover (now president of Loctite Corp.'s 
new business development group), was 
a young chemist working at the Kodak 
Research Laboratories in Rochester, 
N.Y., looking for an optically clear 
plastic for gun sights. “Т was working 
with some acrylate monomers that 
showed promise," he relates. "But 
everything they touched stuck to ev- 
erything else. It was a severe pain." 

1951 found Coover supervising a 
group of chemists at the research lab- 
oratories of Tennessee Eastman Co. 
Their mission: to find a tougher, more 
heat-resistant acrylate polymer for jet 
canopies. One of the group, Dr. Fred 
Joyner, spread a film of ethyl cyanoac- 
rylate between a couple of prisms of a 
refractometer to check its refractive 
index. He made the measurement, but 
couldn't pry the prisms apart. "He came 
to me to report that he had ruined a 
seven hundred dollar instrument," 
Coover recalls. “It was then I suddenly 
realized that we had a unique adhe- 
sive.” Years of work remained before 
cyanoacrylate became a viable prod- 
uct. Eastman 910, ап industrial adhe- 
sive, was introduced in 1958. 

Cyanoacrylates are reactive mono- 
mers that polymerize (chemically link) 

Continued 
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when pressed into a thin film—and 
only then. Under normal conditions 
"all surfaces have at least a monomo- 
lecular layer of water on them," Coover 
explains. "It's actually the water, or any 
weak base, that is the catalyst caus- 
ing the polymerization." 

The original cyanoacrylates were 
water-thin and good for gluing nonpo- 
rous surfaces only: metal, glass, rub- 
ber, some plastics. Later, thickeners 
and other agents were added by some 
companies to adapt the adhesive for 
wood, leather, ceramics, and such. 

All cyanoacrylates bond 
flesh well, as nearly every 
user knows. This generally 
causes no problem, for ace- 
tone (lacquer thinner or nail- 
polish remover) will dissolve 
the glue and free your flesh. 
But beware of tots bearing 
superglue. À medical jour- 
nal recently described the 
case of a man who had to 
have a plug of cyanoacrylate 
surgically removed from his 
ear. It seems his three-year- 
old son squirted in a glob of 
glue while daddy slept. 


Trouble with superglue 


The problems most people 
have with cyanoacrylates 
are tame by comparison: 
merely poor or failed bonds. 
Why does this happen? 

There can be many rea- 
sons. Sometimes the trouble 
starts in the plant. Bob and 
Bill Hunter, a father and son 
who head Satellite City, Inc., 
voiced the same opinion: 
"Inferior drugstore cyanoac- 
rylates often are of poor 
quality to begin with." 

"Most are imported from Japan or 
Taiwan, where some producers dont 
spend enough time in refining," Bob 
Hunter explains. 

"If the cyanoacrylate isn't properly 
prepared, it will have a short shelf life," 
Coover elaborates. So the makers of the 
low-quality stuff add excessive stabi- 
lizers to keep it from curing in the tube. 
"The result is poor performance," Coo- 
ver goes on, and he explains why: "The 
stabilizers are acidic materials. If the 
concentration is too high, it will over- 
come the catalytic effect of the minute 
amount of moisture on the substrate 
and nothing will happen. А lot of the 
imported materials perform well," he 
adds, "but those sold at the low end of 
the market have given cyanoacrylates 
a bad name.” 

"Somebody buys the inferior stuff to 
do a specific job, bonding things that 
are important," Bill Hunter laments. 
"The glue fails, and he gets the im- 
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PHOTOS BY A.J. HAND 


pression that СА [cyanoacrylate ad- 
hesive] is just for fun.” 

But good CAs—used properly—are 
not just for fun. They are used every 
day by hundreds of different industries. 
Museums soak brittle bones and fos- 
sils with the glue; it helps bind them 
together and give them strength. Burt 
Rutan used Satellite City adhesives ex- 
tensively in the construction of his Voy- 
ager, the lightweight airplane that flew 
around the world [Sept. '84]. 

CAs can have a tensile strength of 
4,000 to 5,000 psi, or roughly four 
times that of white oak. Says Bill 
Hunter: “For all practical purposes 
it’s overkill.” 


Glues to choose 


Some of the products you buy in the 
tiny tubes at the hardware or drugstore 
are fine for the quick repair jobs they're 
made to do. (Coover claims that his 
company's Duro Quick Gel is "tech- 
nically the best one out there. It has 


Color-matched wood filler is easy to 
make right on your work (above left). 
Just dribble one of the thicker cyano- 
acrylates into a crack, hole, or gouge, 
then sand to pack a slurry of glue and 
wood dust into the blemish. Mist with 
kicker, and the repair is cured and 
ready to finish. 

Superglues are super handy for lathe 
work (above). You can glue small work- 
pieces to a faceplate or, as shown, tack 
the plate in position on large work to 
keep it from shifting while you screw 
it down. The author also used cyano- 
acrylate to laminate the turning blank 
that became this Egyptian-style vase— 
a five-minute job. 

Cyanoacrylate plus fiberglass cloth 
becomes fiberglass-reinforced plastic in 
less than a minute (left). Here a wood- 
aluminum joint is being reinforced. The 
glass was tacked down with a mist coat 
of 3M 77 rubber-base spray adhesive. 
А thin cyanoacrylate was then soaked 
into the cloth and misted lightly with 
kicker. Strength is exceptional. 


an additive that makes it, in my judg- 
ment, foolproof.”) 

But the tiny tubes are not convenient 
for me: I use CAs too profligately. And 
they are not economical: I buy cyano- 
acrylate in one-ounce bottles for 
around $10. At my local drugstore, a 
tube containing 0.07 ounce costs $2.50. 
That works out to nearly $36 per 
ounce! 

After working with Satellite City 
glues for over a year, I started running 
into other makers, all marketing CAs 
for the hobby trade, and like Satellite 
City, all offering various viscosities— 
in one- and two-ounce bottles—plus 
spray-on cure accelerators. Among 
these makers are Pacer Technology & 
Resources, Sig Manufacturing Co., 
PIC, and Carl Goldberg Models. Now 
(too late to be included in our photos) 
Гуе learned that 3M has joined the 
ranks. There may be others. 

I tried some of these products around 
the shop, and for my purposes, they 


seemed to work as well as Satellite 
City products. Others have found sig- 
nificant differences though. When 
Scale Radio-Control Modeler Magazine 
tested the tensile strength of two cya- 
noacrylates for a piece it ran in its 
January-February 1987 issue, Satellite 
City's Hot Stuff came out on top, " 

almost two times stronger on average 
than the brand with which it was com- 
pared," according to the article. In that 
test fiberglass circuit board was glued 
to itself. Fiberglass was chosen because 
its a difficult test material: smooth, 


nonporous, and strong enough not to 


fail before the glue itself. 

Nevertheless, when I spoke with the 
magazine's publisher, Norm Goyer, he 
pointed out that for most jobs around 
the home all the products named above 
serve him well too. Generally, the ma- 
terial being glued will fail before the 
bond does. 

The moral of all this? For simple 
gluing jobs—involving wood, most 
plastics, rubber, etc.—any good CA 
should work. If you have a particularly 
difficult job—gluing metals or compos- 
ite materials, for example—it may pay 
to choose your glue more carefully. 
Check to see if it conforms to Military 
Spec MIL-A-46050-C, or ask the maker 
for test data on the actual materials 
you plan to glue. 


Use it right, too 


Getting good results is more than a 
matter of buying a quality glue, how- 
ever. You also need the right formula 
for the job you're doing, and you have 
to use it correctly. Rule one is this: 
Don't expect the water-thin cyanoac- 
rylates to do every job. (Most drugstore 
brands, unless the tube says otherwise, 
will be this type.) 

“With CAs,” notes Tom Nightingale 
of Pacer Technology & Resources, "the 
gap-filling capacity is directly related 
to viscosity." You use the watery 
versions on parts that are smooth, 
tight-fitting, and relatively nonporous. 
These glues set fast; so when gluing a 
joint you must assemble the parts dry, 
then apply the adhesive around the 
edges of the seam. It wicks deep into 
the joint by capillary action and cures 
in seconds. 

Because these CAs are so thin, they 
will not wick into loose joints, and they 
wont bridge gaps. They're not much 
good on porous materials either. They 
get soaked up before they can wick 
throughout the bond area. 

That's where the higher-viscosity for- 
mulas come in. Makers offer medium 
viscosities (like syrup) and thick glues 
(like a mixed epoxy). These are thick 
enough to bridge small gaps and to re- 
sist being sucked out of the joint. You 
apply them to the surfaces first, then 


assemble the joint. Consequently they 
have slower cure rates. The thickest 
usually take about a minute to cure. 

But if you are using them on sloppy 
joints with wide gaps to fill, cure time 
may extend to minutes or even hours. 
This is one case where the spray-on 
cure accelerators are indispensable. 
Just mist a light coat on one of the mat- 
ing surfaces. It will dry almost in- 
stantly, but remain active for several 
minutes. Apply your glue to the other 
part, then assemble the joint. The ac- 
celerator will normally kick the glue 
over in seconds. 


биси. Sometimes, 
despite. your best 

efforts, you may still 
have problems gg 


In addition to different viscosities, 
Pacer makes special formulas such as 
Poly-Zap for bonding difficult plastics 
like polycarbonate and polyamide ny- 
lon, and Plasti-Zap which contains in- 
gredients to overcome the mold-release 
agents often found on the surfaces of 
plastic model parts. 

If you have specialized needs—and 
need large quantities—you might want 
to investigate the industrial lines of 
cyanoacrylates. Says Nightingale: "We 
have over one hundred different for- 
mulations and materials in the CA 
family.” 

For use around the shop and home, 
however, the three basic viscosities I’ve 
mentioned should be adequate. In fact, 
I find I don't have much use for the 
medium-viscosity materials. I either 
want the fast set and excellent wick- 
ing of the thin formulas, or I want the 
gap-filling ability and the longer as- 
sembly times of the thick formulas. 


Sticky but tricky 


Cyanoacrylates are odd beasts. So 
sometimes, despite your best efforts, 
you may still have problems with them. 
Common causes are: 


è Poor fit. Even though thick for- 
mulas can fill small gaps, the better 
the fit, the better the bond. Always 
check mating surfaces before bonding. 
Smooth them up and remove any burrs 
or rough spots. Kickers help, but it's 
best to aim for a good fit in the first 
place. 

€ Too much glue. Never use more 
than necessary. According to Bill 
Hunter, "Optimum results are obtained 
with the minimum quantity of adhe- 
sive required to fill the joint. In gen- 
eral, one free-falling drop spreads 
over one square inch." It takes some 
experience to know how much glue is 
enough, so it's a good idea to experi- 
ment on scraps of your material— 
making joints, then tearing them apart 
to check coverage. 

€ Premature curing. Do not spread 
your glue before you assemble the 
parts. This encourages it to start cur- 
ing. Instead, lay down a serpentine 
bead, then assemble the parts, letting 
pressure squeeze the bead out into a 
thin film. 

€ Premature stressing. Although 
CAs cure in a matter of seconds, this 
initial cure is only about 20 percent of 
full strength, which is only reached 
after 8 to 24 hours. Give the bond 
ample time to cure before subjecting 
it to much stress. 

e Surface contamination. CAs are 
more tolerant of this than most glues, 
but they still work best on clean sur- 
faces. Waxes, oils, and excess moisture 
can act as barriers between glue and 
substrate, and this can lower bond 
strength. 

€ Acidic surfaces. Since alkalinity 
triggers the cure, it's not surprising 
that acidity inhibits it. To solve this 
problem, you can use a kicker on one 
of the mating surfaces. These are es- 
sentially organic amines that "supply 
a heavy dose of alkalinity,” as Bill 
Hunter puts it. 

e Low shelf life. The Hunters rec- 
ommend storing unopened bottles of 
CA in a freezer. Frozen, the adhesive 
should last at least two years. Once the 
bottle is opened, however, shelf life 
drops to about six months. Moisture 
in the air gets in, starts the curing pro- 
cess, and the glue gets progressively 
thicker until it is too gummy to use. 
They do not recommend refrigerating 
or freezing bottles that have been 
opened. 

è Cold. Users who store CA in the 
fridge or freezer may take it out and 
use it cold. They apply it as usual, and 
the joint simply falls apart. What hap- 
pened? “The polymerization is not 
terribly sensitive to temperature,” ex- 
plains Coover, “but when the glue is 
cold it gets thicker, and it may not get 

[Continued on page 104 | 
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Staining used to mean work- 
ing with hard-to-control wa- 
tery solutions and dealing 
with lap marks, streaks, and 
inevitable runs and drips. 
Thickened creamy wipe-on 
stains from companies such 
as Behlen & Brothers, Fabu- 
lon, Flecto, Formby, Minwax, 
and Wood-Kote are easier to 
control and easier to work 
with, and they all but elimi- 
nate application errors. What 
are their secrets? 


By TIMOTHY O. BAKKE 
Photo by John B. Carnett 


Unlike watery conventional stains, 
thickened gel stains like this one from 
Minwax don't run uncontrollably. 
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Gel stains 


lovingly restoring your grandfa- 

ther's favorite side table, with 
its intricate carvings and turned 
legs. Now you're ready to stain it. But 
you remember that the watery stain 
splashes when you stir it and can 
spray off the end of your brush, pud- 
dle in the carvings, drip and run on 
the turned legs, and, even if you're 
extra careful, form lap marks between 
adjacent areas finished at slightly dif- 
ferent times. You dread having to face 
the mess. 

You don't have to. 

With modern stains called gel or 
wiping stains, you wipe the color on- 
to the wood with a cloth and avoid 
all the problems listed above and 
more. The stains—Behlen’s Master 
Gel, Fabulon's Gel-Eze, Flecto's Vara- 
thane X-3D, Formby's Wiping Stain, 
Minwax's WoodSheen, and Wood- 
Kote's Gelled Wood Stain—are oil- 
based formulations that are easier to 
work with and more forgiving than 
conventional stains. They also allow 
you to do things that are difficult if 
not impossible to do with conventional 
stains, such as lightening the color or 
color-matching existing stains as you 
apply the gel stain. 

What exactly are these stains? How 
did they originate? How do they dif- 
fer from conventional stains? How do 
they perform and what can you ex- 
pect of them? I visited a leading wood- 
finish manufacturer's labs and spoke 
with other experts in the field to find 
the answers to these questions and 
more. 

Thickened wood-finishing stains are 
not new. There have been other such 
products over the years, but accord- 
ing to a spokesman from Thompson & 
Formby, with the exception of Wiping 
Stain and Wood-Kote's stain, which 
were introduced in the late 1960s and 


ү: just finished stripping and 


have since been reformulated, those 


products did not perform well and have 
gone the way of the dodo. This past 
year, however, seems to have been the 


[Continued on page 105] 
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By R. J. De CRISTOFORO 


've always enjoyed working with a 
power miter box, and I got to like 
mine even better after using it to 
size, miter, and notch rafters for a 
backyard storage building. It was just 
the tool for the job. But I realized that 
the machine would be more practical, 
easier to use, and safer if I equipped 
it to provide considerably more sup- 
port than the typical 18-inch-long tool 
table offers. Customizing the miter 
box soon became a project in its own 
right. 
. Because a miter box is a machine 
that should be bolted down wherever 


it is used, it was natural to think of 


mounting it permanently on its own 
mobile cabinet. That way it could 
readily be wheeled around to the next 
work location. With fold-down table 
extensions on either side, the unit 
could accommodate both small and 
larger pieces of work while occupying 
a minimum of floor space. 

The cabinet I built offers much 
more than extra work support. Stor- 
age space for blades and accessories, 
removable clamps for work security, 
stop blocks for sawing similar pieces, 
and a guide for compound-angle cuts 
are all part of the design. 

The cabinet's legs are notched to 
accept the front and back rails and 
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are grooved on their inside edges to 
secure the panels and side rails. The 
side rails have tenoned ends and are 
grooved, like the legs, on their inside 
edges for the panels. Put the legs and 
front and back rails together as sub- 
assemblies and then connect them 
with the top side rails using glue and 
clamps. Slip in the panels, then add 
the bottom side rails, again using glue 
and clamps. It isn’t necessary to glue 
the panels in place; they'll stay put 
without any help. 


Have wheels, will travel 


The legs have casters for mobility, 
with a locking feature that’s impor- 
tant for safety while sawing. One way 
to arrange the casters for maximum 
stability is to use fixed casters on the 
back legs and swiveling casters on 
the front legs. That way the machine 
wont have too much of a mind of its 
own when it's being wheeled to a new 
location. 

Install the shelf cleats and the 
shelves before adding the back, which 
is simply surface mounted and secured 
with three-penny nails. The position 
of the top shelf is arbitrary and can 
be chosen to suit the items you wish 
to store. Be sure to recess the front 
edge of the shelf so there will be room 
for the perforated hardboard and tools 
stored on it when the door is closed. 


Mount it on a sturdy stand 


with wheels, and a power miter 
box becomes a tool that goes where 
the job is. Fold-up table extensions let 
the saw handle extra-long work pieces. 


For long work, the mobile miter box's 
wings lift (sketch above left) to provide 
nearly 8 ft. of work-support surface. 
Lower ends of adjustable braces bear 
against cabinet's bottom side rails. 
Work can be performed with one or 
both wings up, from either side of the 
table. When not in use (top photo), 
drop leaves fold for compact storage 
in workshop. Wood-bar-clamp fixtures 
(middle photo) are mounted for easy 
removal; their studs slip into sockets 
drilled in the clamp blocks. Stop blocks 
(above) are used to gauge length of du- 
plicate miter-cut lengths. After first 
miter is cut at one end, stock is flipped 
end for end to butt against the block. 


It's best to install the door at the 
end of construction so it won't inter- 
fere with any work you'll have to do 
inside the cabinet. А sheet of perfora- 
ted hardboard attached to the back of 
the door provides storage space for 
blades and other accessories that can 
be hung from hooks. 

Cut the top to size, attach the trim 
pieces with glue and three-penny 
nails, and secure it to the rails with 
No. 10-by-1'2-inch flathead screws. 
Assuming all the parts have been 
sanded, it’s a good idea at this point 
to apply a couple of coats of sanding 
sealer, sanding lightly between coats 
and once more after the final one. 
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MATERIALS LIST—BUILFIN POWERED MITER 


KEY PART NO. PCS. SIZE MATERIAL 
Cabinet 
1 leg 4 1ê" x 3l" x 301?" lumber 
2 front and 
° back rails 4 ]llx2lx21" lumber 
3 side rails 4 115" х315"х 11° lumber 
4 panels 2 Xwx11'x1734"  particleboard 
5 cleats 4 За"х1"х 15" lumber 
6 shelf 1 38°"х1558°х 18° particleboard 
7 shelf ] 34"x1598"x18" plywood 
B Баск l 4e"x21"x 2354" particleboard 
9 top 1 3ax19"x27" plywood 
1O trim 2 Mrx33"x28" lumber 
2 "xd" 19" lumber 
11 door 1 34"х18"х 1834" plywood 
12 tool hanger 1 "х 1334" х 15" perforated 
hardboard 
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Bolt the saw in place so it is cen- 
tered on the cabinet with the front 
edge of its base parallel to and 5% 
inches from the front edge of the cab- 
inet's top. Before continuing, check to 
be sure the saw's components are in 
correct alignment. The table must be 
level. The angle between the surface 
of the table and the side of the blade 
must be 90 degrees. The angle be- 
tween the fence and the blade at zero 
setting also must be 90 degrees. Any 
adjustment of miter settings can be 
attended to later. 

Before cutting parts for the fixed 
table extensions, check the height of 
the saw's table against the dimensions 


ATTACH TOP 
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FH SCREWS 
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13 spacer 2 3а"х1\Ф"х 1334" lumber 
Fixed extension (assumes saw table is 344" high) 


14 fence 2 3Ja"x534"x6l?" lumber 
15 leg 2 ¥a"x 242" 642" lumber 
16 base 4 "x 2"x 6" lumber 
17 table 2 JMA"x6'x6l lumber 
18 clamp block 2 115" х3!" х 515" lumber 
Hinged extensions 

19 table 2 JSda"x6"x30" lumber 
20 tie 2 ]lW'x2W"x&6' lumber 
21 braces 4 34"x21l5"x22" — lumber 
22 stop 2 —JA"x234"x]16" lumber 
Compound angle guide 

23 platform ] 5в"х934"х 2714" particleboard 
24  ledges 2 xXx lumber 
25 guides 4 10" хЗд'х Бу" lumber 
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that are supplied in the drawing and 
make any necessary changes to fit 
your saw. The extensions are assem- 
bled as units and then attached to 
the cabinet with No. 10-by-1'-inch 
flathead screws. The clamp blocks are 
notched to fit the base of the exten- 
sion and are drilled to accommodate 
the studs on a pair of wood bar clamp 
fixtures. Hold the blocks in place with 
clamps after coating mating edges 
with glue. 

Cut the tables to length and then 
form the “6-inch-wide slot. Close the 
open ends with the ties, using glue 
and three-penny nails for the attach- 
ment. The braces are duplicates, each 
piece having a 94e-by-6'15-inch slot at 
one end. The last step here is to at- 
tach the tight pin hinges that allow 
the braces to swivel and the table to 
fold down. 

The stops are straight pieces of wood 
that are drilled at one end so they can 
be reversed to accommodate either 
short or long pieces of work. 

The guide for making compound- 
angle cuts is simply a platform that 
is adjustable for distance between its 
front edge and the saw fence. It's 
meant to be used with the platform's 
edge running parallel to the fence. 

The slots in the platform of the com- 
pound-angle guide should be located 
so they are centered over the clamp 
blocks. To locate the platform's guides 
accurately, secure the platform with 
the sheet-metal screws while it is 
butted against the saw's fence. The 

Continued 
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Hardware 

Three pairs 24" tight pin hinges with 3a" screws 

Four 5/16" x 24" carriage bolts with washers and wing nuts 
Pull and magnetic catch for door 

No. 10x 142" FH screws 

No. 10x 1/2" sheet-metal screws with washers 

3d and 2d box nails 

No. 6x 1" RH screws 

Four casters (fixed type for rear legs, lockable swivels are 
best for front) 
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guides should allow the platform to 
move easily but without wobble. 
The purpose of the platform is to 
allow a workpiece to be leaned against 
the fence at a repeatable angle. Mak- 
ing a routine 45-degree miter cut re- 
sults in a compound angle with the 
slope determined by the angle between 
the work and the fence. If the slope 
angle is critical, you can determine 
the angle between the work and the 
fence with a T-bevel. Often, however, 
the slope angle doesn't have to be pre- 
cise and actually can be judged visu- 
ally. А picture frame would be a case 
in point: А few degrees one way or 
the other would not affect the project 
aesthetically or structurally, as long 


as all pieces are cut to the same angle. 

Having a special setup for the power 
miter box doesn't relieve you of the 
responsibility of working safely. Al- 
ways keep the guard in place and keep 
your free hand well away from the 
danger zone. Using one or both of the 
clamps helps you work more safely 
and accurately. 

When cutting, allow the blade to fully 
stop before removing workpieces—no 
time is lost here if your machine has 
an electric brake. Wear safety gog- 
gles; and it doesn't hurt, especially 
during long use, to wear headphone- 
type hearing protectors. 

Occasionally you may need to make 
a crosscut that is wider than the saw 


Modify your miter box 
fo cut duplicate lengths 


| frame pictures—a lot of pictures. But when 
| finally treated myself to a power miter box | 
found | couldn't easily cut the identical pieces 
of molding that frames are made from; the 
lengths rarely come out the same, | needed a 


Bolt a combination square onto a pow- 
er miter box and you've got a length 
gauge for making repetitive cuts (top). 
To handle longer lengths, replace the 
original 12-in. ruler with a three-footer. 
The close-up (above right) shows how 
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device that would mount on the saw and allow 
me to set a measurement to cut any number 
of pieces of equal length. 

After thinking about what the ideal acces- 
sory would look like, | realized that a simple 


the longer ruler mounts through two 
holes drilled in the back of the saw 
fence. The original attachment bolt is 
replaced with a '4-in. bolt (above left) 
notched to allow the new ruler to slide 
through the head of the square. 


could ordinarily handle. This type of 
cut can be made by first taking a 
maximum-width cut, then turning the 
stock over and making a second pass 
to complete the cut. 

А final pointer: Work with sharp 
blades. Ап all-steel combination blade 
that is efficient for general sawing is 
the original equipment on many saws. 
But if you want ready-to-assemble 
results, consider a blade like the 
Teflon fluorocarbon-resins-coated 
model Freud, Inc., offers. With its 
unique tooth configuration, this 
blade delivers such burnished-looking 
cross and miter cuts that it has be- 
come a favorite choice for use with 
miter saws. 8 


solution already existed: A three-foot combi- 
nation square was just what | wanted. Then | 
checked the price for one at several tool sup- 
pliers and recoiled in horror. There had to be 
a cheaper solution. So | set about designing 
a square that would do the job at an afford- 
able cost. 

| already had one key item: А standard 
12-inch combination square that | had bought 
at a garage sale for $2. | knew that if | could 
mate the head of the combination square with 
a three-foot metal ruler ($12), | would have 
my problem solved. Fitting the two parts to- 
gether turned out to be easy. 

To attach the head of the square to the ruler, 
| modified a /a-inch bolt by grinding a notch 
into it with a length equal to the width of the 
ruler (see photo). Before | attached the ruler 
to the miter box, | cut off the first two inches 
of the ruler so the saw blade would clear it. 
Then | drilled two Va-inch holes about four 
inches apart in the ruler. With the head of 
the square on the 15-inch line of the ruler, | 
loosely clamped the ruler onto the miter box. 
| adjusted the ruler so it was parallel to the 
bed of the box, with the head of the square 
exactly 15 inches from the blade. 

| had to decide if | wanted to zero the ruler 
with the blade set at 90 or 45 degrees. | chose 
45 degrees because that's the cut | most often 
make. (1 have to add '/» inch to each mea- 
surement when | need to cut with the blade 
at 90 degrees. Similar additions are made 
when cutting at other angles). 

After | had marked the locations of the holes 
on the box, | center-punched and then drilled 
two Va4-inch holes in the fence of the miter 
box. Then | attached the ruler to the fence 
with two !4-inch bolts and wing nuts. The 
wing nuts allow me to remove the attachment 
quickly when | want to operate the saw with- 
out it. 

My miter box modification is a success and 
a bargain. If you have a power miter box you 
might find this a handy attachment to make 
for yours. — Steve Bryan 


NRI gives you two unbeatable 


opportunities for top pay, security, 


even a business of your own. 


Everybody wants to get ahead, but most 
people want assurance they're making the 
right job choice. According to the U.S. 
Department of Labor, jobs for electricians 
and air conditioning, heating and refrigera- 
tion technicians offer high earnings and 
good job prospects. Now NRI can show you 
how to go after the high eamings, the steady 
pay increases, even how to be your own 
boss in a business of your own. You'll get 
all the skills to get there. No night: school, 

no need to quit your job until you're ready 
to make your move. NRI trains you right at 
home in your spare time. 


No Experience Needed. 
NRI starts you with the basics, then builds 
your knowledge and skill a step at a time, 
all the while adding practical know-how 
through hands-on training. You even get 
tools you need on the job or in a business 
of your own. Over a million and a half stu- 
dents have trained the NRI way since 1914. 
Be an Electrician. 
Each year, the demand for skilled 
construction, maintenance, commercial 
and utility electricians continues to grow. 
The U.S. Department of Labor estimates 
that close to 100,000 new jobs will open up 
in the next ten — а conservative 
estimate compared to industry and union 
predictions. 
And few jobs can match the money-making 
potential of the qualified electrician. You 
can eam a salary in excess of $25,000 or 
be your own boss with your own electrical 
contracting business. 
Only NRI gives you this kind of practi- 
cal, job-oriented, hands-on training. 
You master practical skills like this with the 
equipment, test instruments, and training 
materials included in your course...you 
duplicate on-the-job wiring with your NRI 
Residential Wiring Practical Lab®...you 
learn professional troubleshooting using 
your Volt-Ohmmeter and Clamp-On 
Ammeter to test the circuits you build up 
on your NRI Circuit Demonstrator...and, by 
installing and testing an electronic- 
programmable thermostat and a micropro- 
cessor- controlled remote power control, 
you come to understand today's electronics 
as it applies to the latest devices electri- 
cians are called on to install and repair. 


Training in the latest need-to-know 
electronics required of today's 
electrician. 

NRI created this new course so you can 
move from the simplest fundamentals of 
electricity, through professional wiring and 
trouble-shooting techniques, all the way up 
to mastering the practical field skills you 
need to become today's electronic-smart 
electrician. Be an electrician. It could be 
thebest and last job choice you'll ever have 
to make. 
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the steady demand for your skills in this 
field, the U.S. Department of Labor scores 
a solid hit.. .high earnings and good job 
prospects attract many individuals... 
because people in business depend on 
their air conditioning, heating, and refrig- 
eration systems, the need for skilled tech- 
nicians to do maintenance work has to be 
met regardless of swings in the economy. 


Add millions of window units in older 
homes requiring maintenance and repair; 
heat pumps so popular they re now as 
common as furnaces; commercial 
refrigeration alone calling for skilled tech- 
nicians to install and service walk-in cool- 
ers, freezers, ice makers, and food cases. 


Wherever you look, there's tremendous 
opportunities for the trained air 
conditioning, refrigeration, and heating 
technician. 


NRI training so complete, 
professional tools even included. 

NRI trains you for this lucrative field, gets 
you ready to land a good paying job, pick 
up extra income in your spare time, even 
start a business of your own. You're ready 
to jump right in because NRI includes the 
tools you need: system analyzer, leak 
detector, inbbing a and joint tools, a top- 
quality vacuum pump for purging systems, 
plus demonstration panel units for hands- 
on systems training. Graduates of our 
Master Course also get optional free 
residential training at the world-famous 
York Institute in York, PÀ. 


Go after high earnings, pay increases, 
a business of your own. 

Send for NRI's free catalog. Find out what 
hands-on projects you do, the profes- 
sional tools you train with, and the future 
that can be yours. Act today. 
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Snow rake A 


gerty Rd., Belleville, Mich. 48111. 


Roomy hatchback A 

Sold in Europe, the Volvo 440 resem- 
bles the 480 ES coupe—with the same 
chassis layout and Renault 1.7-liter en- 
gine. But the 440's engine was turned 
to provide extra interior space. 


«Soviet shuttle debut 


This is the first official photograph of the So- 
viet space shuttle Buran (meaning blizzard). Like 
the American spacecraft, it has delta-shaped 
wings and is attached to a booster rocket. Its 
unmanned first flight was in November 1988. 
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Wall saver A 


Post notes without tape or tacks. 
Apply Liquid Magnet, let it dry, 
then hang and rehang paper and 
other materials. PDI, Box 130, 
Circle Pines, Minn. 55014. 
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Shoveling snow can be a dangerous 
strain. The $10 Sno-Ho pushes snow 
aside, so there's no bending and lift- 
ing. R. J. Engineering Co., 6515 Hag- 
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Drip-dry and fly A 
Using hoses and mops, it takes 
a crew of 20 more than four 
hours to wash an airliner. But 
with this $8-million automatic 
rig, two workers can wash a 
747 in only 45 minutes. Japan 
Air Lines engineers expect fre- 
quent cleanings to improve air- 
flow and save fuel. 


Suited for speed Þ> 

A suit that's waterproof, breath- 
able, and snug fitting may cut 
race times in sports like skiing 
and swimming. Darlexx is a 
laminate of a Lycra elastic fab- 
ric and a thermoplastic film. 
Darlington Fabrics Corp., 1359 
Broadway, New York, N.Y. 
10018. 


Backup batteries A 

Bridgestone Corp. and Seiko Electronic Compo- 
nents developed these polymer lithium batteries 
to supply backup power to computers. The coin- 
type batteries, which use a conductive polymer as 
the cathode, last longer and provide higher volt- 
age than existing lithium rechargeables. 


Steer-crazy car А 
In Britain instructors use a fleet 
of Ford Fiestas equipped with 
electric power steering on both 
axles to teach skid control 


| « Spare wheels 


Don't have time for a road- 
side tire repair? Unfold 


Quickwheel and drive up the 
ramp. You can load 1,320 
pounds onto the fiberglass- 
filled polyamide wheels and 
drive at speeds up to 45 
mph without any noticeable 
change in braking or steer- 
ing, says Quickwheel, 52 Ma- 
son St, Greenwich, Conn. 
06830. Price: under $200. 


safely on a dry track. Wheel 
angle combinations can be pro- 
grammed into the system, al- 
lowing students to repeat tricky 
maneuvers. 
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What's New 


New Twist o on i Photovoltaics A 


Sure, cordless tools free you from the electric outlet—for a 
while. When the battery needs a charge, though, it’s back 
to the old AC. Now Skil Corp. introduces solar chargers 
for the Twist and Super Twist cordless screwdrivers. They'll 
keep the tools charged on boats, RVs, or anywhere elec- 
tricity isn't. Price: around $17. 


V Кесір to go 
This reciprocating saw from Makita 
can go to the job site without trail- 
ing a cord. It will cut 


Hammerless nails A 
Quick-Nails have threaded shanks, 
three-pronged heads, and a grip up to 
five times that of regular nails, claims 
the maker. Drivers for (from left on 
wood) toenailing, flush nail- 
ing, and countersinking chuck 
into your drill. Remover 


nearly 40 feet of 12- 


inch softwood on a single charge of 
its 9.6-volt nickel-cadmium battery, 
it’s claimed. Recharging takes an 
hour. Price: $218 with battery and 
(right) backs out seated nails. charger, $110 without. Makita 
Drivers cost $3 to $4; nails, a | U.S.A., 14930-C Northam St., La Mi- 
few cents each. Sheet-metal rada, Calif. 90638. 

screws (foreground) are also 
available. Ever-Tite Co., 20133 
Delta Dr., Woodland Hills, 
Calif. 91364. 


¥ Three-legged horse 


Cast-polycarbonate 
ia ЫЫ замһогѕе brackets take 
mnm 3 : —— — . A three legs (cut of 2x 4s) 
P A. ' ы tg instead of two. The ad- 
vantage? Improved sta- 
bility, it's claimed. To 
store flat, you loosen 
four screws in each 
bracket. Price: $11 a set 
at stores. Le Con Tool 
Co., 3715 State St., Bet- 
tendorf, Iowa 52722. 


Biscuit recipe > 
You can make biscuit 
joints with your Shop- 
smith Mark V and the 
company's new acces- 
sory. The $99 biscuit 
joiner's horizontal saw blade, behind a spring-loaded fence, cuts 
arc-shaped slots in mating surfaces perfectly sized for premade 
compressed-wood biscuits. Glue swells the biscuits, forming strong 
joints. Shopsmith, 3931 Image Dr., Dayton, Ohio 45414. 
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Ayers jaw? 


There's nothing like having your own 
unlimited supply of water! I'd like to 
show you how you can get it yourself -- by 
drilling on your property with the amazing 
Hydra-Drill. You can probably finish the 
well in just one weekend, and install the 
pump and tank the next one. 


Save Money! 

Let me send you absolutely FREE a complete 
information package full of pictures, descriptions, and 
prices of the equipment. There's even a fully-illustrated 
booklet called "How To Drill Your Own Water 
Well", and a recording of a half-dozen folks just like 
yourself from all over the country who have drilled 
their own wells and saved a lot of money! 


Expert Help Available 

You'll also find out about our Toll-Free Consult- 
ing Service. It's a DeepRock exclusive! If you have a 
question while you are actually drilling the well, you 
call a special number to talk with a drilling consultant 
for on-the-spot tips. 

Then, when you've finished the well, we can help 
you select exactly the pump and tank you need, and 
show you how to install it. In fact, if you have a video 
tape player, a complete instruction tape will answer 
most all your questions. And the tape comes free with 
your pump. Anything else you need -- call the toll-free 
number! 
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Do You í re City Water 


Now! 
Install 
Your Own 
Water Well 
jı System! 


Remember the Drought? 
Need water for your lawn and garden when the city 
says NO WATERING? Tired of paying twice for 
your city water -- once for the water itself, and then 
again for the sewer charge? 


Be Water Independent with 
your own water well system 
you install yourself! 


Yours FREE: 
* "How To..." booklet 
% 33 rpm record 
* Complete info & prices 
FOR FREE INFORMATION PACKAGE 


Call Toll-Free 
62 


_1-800- 333-77 


(Ask for Oprator — 
TE 7130 msn Road 
Opelika, AL 36803-0001 


(D 


ÛJ YES! | may want to drill оп my property. Rush the 
FREE INFORMATION PACKAGE including the 


| booklet, record and prices. 
y lJ Also, send information and prices on your well pumps 
| and tanks. No obligation! 


Phone © 1989 


BY ARTHUR FISHER 


What's New 
PHOTOGRAPHY 


Polaroid Impulse $ 7 «4 Flash meter 

The Stroboframe/Shep- 
herd FM-1000 digital me- 
ter works both to moni- 
tor incident or reflected 
flash and as a conven- 
tional ambient light me- 
ter. It has a two-digit light-emitting-diode display that reads 
out in one-third-stop increments, and a shutter-speed con- 
trol for correct flash sync speed. Saunders, 21 Jet View Dr., 
Rochester, N.Y. 14624. The price: $180. 


1 


wa ы m- М 
SENT 


, | F.E Ne on 
Two for instant-film fans A 
Polaroid has introduced two new instant camera models, 
the Impulse and the Impulse AF. Both use Polaroid's 600 
Plus film and have a pop-up flash. The Impulse, with a price 
of $69, has a prefocused lens. The $89 Impulse AF's auto- 
focusing system uses infrared and ultrasound. 


к m m а — 2 
a 


Dual-focus point-and-shoot A 
The Kodak S900 Tele operates at two focal lengths, 
32mm and 64mm, selected by a switch. Focusing 
is automatic in the tele mode, fixed in the wide 
mode. It's not yet available in the United States. 


Whi Т 


52mm SKY 1А МИн 


Г ПЕРЕН 


La 


uu ge 


: Atough case A 

< Collapsing hood Watertight, airtight, and rugged, the 
The Hama Telematic lens hood is Andiamo Aerospace II carrying case 
designed to collapse in clearly has a one-piece shell and stainless-steel 
marked stages so that it matches the fittings to protect against salt water. It's 
viewing angles of zoom lenses from $200 from GMI (1776 New Hwy., Farm- 
24mm to 210mm. It costs $15 to $17. ingdale, N.Y. 11735). 


| ПЕРЕМ 52mm SKY 1-А waa» | 
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Exercise. 
More "^I ess 


= MORE EFFECTIVE m LESS TIME 
By duplicating the motion of cross country skiing, the — B | 1 4 f Because NordicTrack is so much more efficient 
world's best exercise, NordicTrack provides the ideal © LIEBE BE | & than an exercise bike or rowing machine, you burn 


aerobic workout. Your total body is exercised simul- more calories and get a better aerobic workout in 
taneously. ` less time. 


Unlike bikes and other sitdown exercisers, NordicIrack 1 »  Inrunning and biking, the leg muscles do most of the work. 
exercises major muscles in the buttocks and legs more uni- With NordicTrack, the exercise workload is shared by 
formly, as well as exercising the arms, shoulders, the upper and lower body muscles, so exercise 
and back. You get a total body workout. seems to require less effort and provides 


= MORE CALORIES BURNED greater cardiovascular benefits. 
[n tests at a major university, b m NO DIETING 


NordicTrack burned more calories Recent studies show that 
and provided a greater aerobic aerobic exercise is much more 
workout than an exercise bike effective for losing weight than 
and a rowing machine.* dieting. And no other exer- 


m MORE UNIFORM cise machine burns more 


Unlike a rowing machine, qu es = Е 
you can independently K...90y 


ight faster without 
adjust NordicTrack’s weight faster withou 


: | | dieting. 
resistance for upper and | 
lower body muscles for a ш NO IMPACT 
more thorough, balanced Running and some 


aerobic workouts can 
cause painful and 
harmful jarring to the 
body, resulting in knee, 
shin, back and other 
injuries. NordicIrack 
gives you a vigorous aero- 
bic workout that is com- 
pletely jarless. 


ш NO SKIING 
EXPERIENCE REQUIRED 


NordicIrack is for everyone who 
wants the benefits of regular exercise. 
Even if you've never skied (and never plan 
to), in a few minutes you'll soon be "tracking." 
Great for all ages and weights. 


m NO RISK 


NordicIrack's excellent quality and performance allows us to 
offer a no-risk, 30-day trial return privilege. In fact, customer 
referrals are our largest source of orders. 


workout. Major muscles 
are neither overstressed 
nor underworked. Plus 
NordicIrack's patented 
flywheel system provides 
asmooth, rhythmic motion 
that makes exercising more 
pleasant. 

= MORE 
CONVENIENT 
Exercise in the comfort of your 
home, any time of day, in any weather. 
You'll be more likely to exercise reg- 
ularly and achieve your fitness goals. 
NordicTrack folds easily, requiring storage 
space of only 17" x 23", 


*Scientific test results included in NordicTrack brochure. 


| FREE BROCHURE AND VIDEO 


Call Toll Free Or Write: 


1-800-328-5888 


In Minnesota 1-800-422-5145 In Canada 1-800-433-9582 


Nordic jrack 


14] Jonathan Blvd. N., Chaska, MN 55318 

| Г] Please send free brochure 

| U Also free videotape [] VHS [] BETA 
Bu. =N 
#Р Street 
GSO  _ _ _ S 


" Pho КИИНЕ ЕШ  — И 
© 1988 NordicTrack A CML COMPANY om ЁЗ! 


“Of all the indoor exercisers, 
only NordicTrack provides 


the same superior benefits 
as cross country skiing." 


|... Olympic 
Silver Medalist 


шшш ج‎ 


Zip 


BY WILLIAM J. HAWKINS 


AFE. BUY BAN | 

What's New Memo maker » 

1 a E ЕЧ | es h 2? ы шщ - a Ww Р Li | 

Ral agg Aaa n "4 T =: Got a great idea? Don't say 
38 Eh RI | EKZ BNIEÉ eS it—display it. Sony's Video 
= л Е ПЕРЕ ЧЕ ЫЫ Memo Writer lets you create 


video reports, promotions, or 
electronic tutorials—with 
nearly professional-looking 
results—by editing 8mm vid- 
eo cassettes. Price: $4,950. 


jw | < Multi-line problem solver 


Texas Instruments’ Financial Investment Analyst calculator 
quickly shows the answer, but the six-line display lets you see 
the problem as well. The $175 calculator has 10 built-in work- 
sheet models for financial applications, such as cash flow, depre- 
ciation, and amortization. 


Half-page scanner > 
Stroke the Half-Page 
Scanner over text or 
graphics, and half the 
sheet of paper is "read" 
into your personal com- 

| puter. Another stroke en- 
ters the second half. Soft- 
ware lets you put them 
together. It's $299 from 
The Complete PC, 521 
Cottonwood Dr., Milpitas, 
Calif. 95035. 


ume ME “т E Remote lamp dimmer A 
— ap | E в Е. | Plug a lamp into Honeywell's Tabletop Dimmer box, 
mer s 957 — NE then plug the dimmer into a wall outlet. Aim your TV's 
еше m infrared remote control at the box and press any but- 
: | ton to dim or brighten the room light. Now you never 
| have to leave your easy chair. It's $40. 


*«Have-it-your-way computer 


Tell the Headstart III computer if you're a beginner or 
advanced user—the menus on the AT- and PS/2-com- 
patible systems change to keep up with you. With one 
megabyte of memory, three built-in drives, УСА graph- 
ics, and a variety of software, it's $2,595 from Vendex 
Technologies, 40 Cutter Mill Rd., Great Neck, N.Y. 11021. 
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START WITH CIE. 


Microprocessor Technology. Satellite Communications. 


Robotics. Wherever you want to go in electronics... 
start first with CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 
electronics careers. 

We offer flexible training to meet your needs. 
You can start at the beginner level or, if you already 
know something about electronics, you may want to 
start at a higher level. But wherever you start, you 
can до as far as you like. You can even earn your 
Associate in Applied Science Degree in Electronics. 

Let us get you started today. Just call toll-free 
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in 


EXPAND YOUR CAREER HORIZONS... 


СОЛЕ „нь 


The CIE Microprocessor Trainer helps you to learn how circuits with 
microprocessors function in computers. 


the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 


Cleveland Institute of Electronics, Inc. 

1776 East 17th Street * Cleveland, Ohio 44114 

[ | Please send your independent study catalog. 

For your convenience, CIE will try to have a representative 
contact you — there is no obligation. 


Print Name 
Address Apt. 
City State Zip 
Age | Area Code/Phone No. 

Check box for G.I. Bill bulletin on Educational Benefits 
Г] Veteran C] Active Duty MAIL TODAY! 


Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105) 


The any-fuel engine 
[Continued from page 73 | memme 


"But there's no mass-scale infra- 
structure in place to supply pure meth- 
anol, and we dont think there ever will 
be," Dimick added. This observation 
led to the development of the any-fuel 
Corsica I was driving. 

The car modifications were surpris- 
ingly simple. Because methanol tends 
to attack conventional plated steel, 
the fuel tank and lines are made of 
stainless steel. Special plastics replace 
a handful of components that could be 
damaged by alcohol. Also, flame arrest- 
ers are installed in the fuel tank to 
prevent spontaneous combustion of the 
oxygen-rich methanol vapor. 


Sensing the blend 
The key to keeping the engine oper- 


ating properly is a sensor in the fuel 
line that passes the fuel between elec- 


trically charged plates. Because gaso- | 


line and methanol have different di- 
electric constants (insulating proper- 
ties), Dimick says, the fuel mixture can 
be read as differences in the capaci- 
tance between the plates. 

The sensor readings allow the fuel- 
injection computer to adjust the mix- 
ture. Methanol has about half the 
energy content of gasoline by volume, 
so twice as much is needed to give 
equivalent performance, and injector 
pulses are lengthened accordingly. One 
side effect is that fuel consumption 
goes up dramatically as the mixture 
leans toward the methanol side. 

The any-fuel car caps a series of 
methanol experiments conducted by 
GM. The company has equipped a test 
fleet of Pontiacs to use the alcohol. And 
in 1982 GM began supplying metha- 
nol-fueled test buses to a number of 
cities, most recently New York. These 
buses boast significantly improved ex- 
haust emissions— particularly impor- 
tant in crowded cities where sooty 


diesel smoke is a visible despoiler of | 


the air. 


Ford developed its own multi-fuel | 


system three years ago that was in- 


stalled in a fleet of 30 LTDs. The key | 
difference between the Ford and GM 
approaches is the method of sensing 


methanol mix. Ford’s uses an optical 
sensor that relies on changes in the 
refractive index of the fuel, rather than 
its capacitance. Chrysler has developed 
a similar system too. Ford has supplied 


fleets of pure-methanol-burning cars to | 


test the practicality of the fuel, mainly 
in California, where a limited number 
of methanol pumps are being installed 
in the Los Angeles area. 

The experience gained in these test 
programs will be immediately useful 
to areas with severe local air-pollution 
problems, and valuable to the nation 
as a whole in the event a gasoline 
shortage develops in the future. 
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Don’t rock the boat 
[Continued from page 75] 
horsepower General Motors turbo- 
diesels, which push the Chubasco to 
a top speed of over 20 knots. The craft 
also maneuvers on a single engine. 
Chubasco's skipper can flood these 


| four submarine pods to add ballast- 


ing or flotation to compensate for the 
changing weight of the fuel load. The 
gyro-activated trim fins and stabilizer 
tailor hull position to the sea condi- 
tions for the smoothest ride. 

The Swath yacht's controls include 
an autopilot, a video engine-room 
monitor, backup computers and man- 
ual override controls, and an auxiliary 
steering station as well as advanced 
navigational and communications 
systems. 


5mooth sailing 


During recent runs through steep 
10-foot seas in a roiled area of water 
called Potato Patch near San Francis- 
co's Golden Gate Bridge, Chubasco 
paced a harbor-pilot craft and a U.S. 
Coast Guard patrol boat (both mono- 
hulls) without needing to slow down. 
A glass of water made the trip on a 
bridge shelf without sliding or spill- 
ing. In other trials, the builders have 
clocked speeds of 20 mph through 
four-to six-foot waves, with stability 
they estimate to equal that of a con- 
ventional single-hull design of several 
hundred feet. 

Tim Kelley, a representative of 
Swath Ocean Systems, compares the 
Chubasco's ride to the glide of a sub- 
marine and reports that he's never seen 
the boat slam into or take green water 
over the bow. 

Chubasco uses Swath concepts em- 
ployed by the U.S. Navy's stable semi- 
submerged platform ship, Kaimalino 
[^Semi-Submerged Platform," Dec. "75]. 
Since 1973 the Navy has operated the 
Swath ship in the steep seas around 
the Hawaiian Islands. In side-by-side 
tests several years ago the 88-foot 
Kaimalino demonstrated better sea- 
keeping performance than a 375-foot 
Coast Guard cutter of conventional de- 
sign. Both the Kaimalino and the 
Chubasco use a patented Swath design 
developed by Dr. Thomas G. Lang of 
Semi-Submerged Ship Corp. 


Above the waves 


Cheoy Lee Shipyards in Hong Kong 
is producing in fiberglass another ap- 
proach to level pleasure boating—a 
surface-effect ship (SES) design—from 
patented plans by Air Ride Craft of 
Miami, Fla. 

Unlike a hovercraft, which scoots 
above water (or land) on a fan-main- 
tained cushion of air that lifts up the 
complete vehiclé, the semi-catama- 
ran-type hull design encloses air in a 
65-foot-long center tunnel formed by 


side and stern walls. А flexible curtain 
of rubberized fabric at the bow keeps 
in the pressurized air. By keeping part 
of the hull in the water, the Cheoy Lee 
SES will avoid the hovercraft's ten- 
dency to slide sideways like a hockey 
puck. 

The 87-foot Cheoy Lee SES yacht has 
a 300-horsepower blower to ram air at 
80 to 100 pounds per square foot into 
the hull cavity, making the vessel rise 
two feet from its 5.5-foot at-rest draft 
when underway. When pressurized, the 
air chamber will support nearly 85 
percent of the boat's 135,000-pound 
weight. 

The air cushion’s lifting action is in- 
tended to minimize the oscillations 
from wave motion and to boost speed 
and fuel economy by cutting wetted- 
surface drag from water friction. 

Sensors in the tunnel chamber will 
feed information about the pressure 
peaks caused by passing waves to a 
microprocessor-based controller that 
vents excess air through a topside valve 
when required to help smooth out the 
ride. 

Twice as fast as the Chubasco, the 
50-knot SES speedster will get its 
maneuvering thrust from twin 1,300- 
hp General Motors diesels powering 
Arneson Drive surface-piercing propel- 
lers, which are like those used on some 
racing boats. 

Cheoy Lee plans to build Air Ride 
yachts up to 100-plus feet, and a 102- 
foot commercial ferry that can carry 
as many as 350 passengers up to 40 
knots. 


Other surface-effect ships 


The Air Ride design is similar to that 
used on three 110-foot surface-effect 
ships that the Coast Guard operates 
on anti-drug smuggling patrols out of 
Key West, Fla. The high speed and low 
draft provided by the surface-effect 
hulls allows these craft to chase down 
drug-running speedboats in shallow 
coastal waters. 

Avondale Shipyards in New Orleans 
is now building 109-by-34-foot alumi- 
num ferries of Air Ride design. They 
are to be powered by twin 1,700-hp die- 
sels driving KaMeWa water jets. The 
first ship will ferry 400 passengers to 
and from New York City's Kennedy 
Airport and Wall Street at 40 knots. 
Service is planned to start early this 
summer. 

"We'll have a hull that will lift up to 
give us a draft of only about a foot and 
a half, as well as greatly reduced skin 
friction,” says Fred Ardolino, the new 
owner-operator of the New York ferry 
service. “The result is a boat that car- 
ries a lot more weight at higher speed 
while using less fuel. It will be like 
riding a giant shock absorber.” 


Only $29.95 


For This A 3omm Gamera 


Plus Receive 200 Rolls Of Film Free uma Our Introductory Offer!! 


us ТЕП 


is is not a misprint. Tbe 
beadline is absolutely 
correct. For this one low price 
during our nationwide introduc- 
tory offer, you will receive our : 
top quality 35mm camera and, 
at no additional charge, you'll 
also receive our Gold Card re- 
deemable for 200 rolls of either 
Kodak or Fuji film! 

For this one low price you 


p n ны дА 


35MM 


can look forward to years of 
professional quality photogra- 
phy -- GUARANTEED IN WRIT- 
ING -- under a limited five year 


| warranty that says your camera 


will be free from defects in 
material and workmanship. The 
50mm lens produces clear, 
sharp, quality pictures every 
time. And the adjustable cli- 
matic F-stop will have you 


taking pictures like the pros in 
a snap! 

This Precision Yamasheta 
35mm Camera comes com- 
plete with paralax corrected 
view finder, built-in hot flash 
shoe, 50mm optical lens, lens 
cover and neck strap. And, 
don't forget the 200 rolls of film 
absolutely EREE!! 


Special introductory offer for a limited time only, once terminated, orders will 


be returned unopened. Offer limited to five (5) cameras per bousebold. 


Don't miss this golden opportunity. Order 
today. Send $29.95 plus $3 
postage and handling for each camera to: 


Yes! Send my professional quality camera today! I've enclosed 


Name: 
Address: 


City: 


! State: 


DAVECO 

C/O Yamasheta Introduction Dept. Ps2 i 
4001 S. Decatur Blvd. Suite 336 | 
Spring Valley, NV 89103 | 

for cameras. | 

н 

S | 

| 

| 

Í 

Zip: 
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Train at home for 
one of these 29 
career opportunities 


Free facts about Diplomas and 
| Specialized Associate Degrees 


Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career...even 
get a Degree. Send for free 
career facts about the exciting 
career program that interests ; 
you most. You will receive color -^- == 
brochure and information on employment oppor- 
tunities in the field you choose. Mail coupon 
today and see how easy it is to train at home fora | 
great new career or advancement on your pres- 
entjob. SEND FOR FREE FACTS! юс. 
ics international Г Correspondence Schools 
wn| Dept. PCS19, Scranton, РА 18515 
Please send me free facts, color brochure and full information 
on how | can study at home for the career | have chosen. | 
understand | am ri^ no obligation and no salesman will call. 


CHECK Е BOX ONL 

| Associare | N SPECIALIZED ASSOCIATE | 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PRO PROGRAMS 
О Business Management П Ман Engineering | 
5 Bos ss Managemen mir il En -- Technology 
| ness Ma ivil Engineeri 

with option in Finance ОЕ Flectrical dice | 

O Business espe йы Technology 

ш, with option in Marketi 0 аң ol Pannes кз кюу =| ml 
C] High School Ms Microcomputer Repair —— Repair 

| ЕТУУ SR Repair E Moto de Repai i 

r If 
E Г] Surveying & Mapping HM ak kralen | 
M =) Caterinj Gourmet Cooking 

Бе П Booidseping 

[5 Wie Forestry Conservation EArt | 
О Computer Program LI Fitness & Nutrition 
C] Diesel Mechanics C Journalism/Short Story Writing | 
C Electrician C Photography 
C] Small Business M gnt 

| Courses offered by ICS and North American —ÓÓ Schools. | 
Name | 
Street 


Fi A Sub Subsidiary of N. of National Education Corporation 


Largest 
Manufacturer 
Of Portable 
Sawmills 


Four Models To Choose From 
BUY DIR 


1(800) 553- -021 9 


44-page catalog or use 
your MasterCard or VISA 
» to order our 50-minute 
demonstration video-$10.00 £ 
Wood-Mizer Products, Inc. е Dept. E39 
8180 W. 10th St., Indianapolis, IN 46214-2430 


Buy your 
MAGRATRAC. 


or in KIT form! 


Use it to landscape your home or 
build a road; Excavate a basement, 
pool; Garden; Haul logs, clear trees 
and brush...and Do It АП Yourself. 
Work far others for Extra CASH! 


@®CATALOG of uses.... $1.00 | 


eTECHNICAL MANUAL— 
shaws camplete con- 
struction details...... $7.00 


Ё STRUCK-KIT 
Box 307 © Dept: P529 
CEDARBURG, WI 53012 
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|| Cordless glue guns 


е 79 | un 


backs. The gun accepts only 516-inch 
glue sticks—the standard size is v 
inch— because company designers fore- 
saw their cordless gun gluing in hard-to- 
reach spots requiring smaller amounts 
of adhesive. Unlike the other five guns, 


[Continued from 


| the Ungar is thumb-fed. Ungar vice 


president of sales and marketing Rich- 
ard Shivers reports that continuous 
thumb feeding should deliver enough 
hot melt for any task. Like the Par- 
ker, the Ungar has no base from which 
to recharge. It doesn't even have a bail. 
It does however have a wire loop for 
convenient hanging. And Ungar offers 
only one general-purpose-type glue 
stick to fit this gun. 

Along with the new glue guns have 
come glue innovations, and different 
formulas are identified by different 
colors. 

Thermogrip has introduced three 
hot-melt adhesives. Besides its Amber 
All-Purpose, Clear Craft & Hobby, and 
White Sealer Caulk sticks, the com- 
pany now features Weatherstrip (a re- 
movable nonpermanent clear sealer 
for windows and doors), Slow Set (for- 
mulated for wood and other porous ma- 
terials, it takes 90 seconds to set), and 
Color/Craft (available in red, brown, 
and green). 

But the fount of hot-melt innova- 
tion is Black & Decker. The company 
has introduced color-coded glue sticks 
to make choosing the right glue for 
a specific project easy. Ten— count 'em 
ten—formulations, no less. There are 
five types: All purpose, wood/repair, 
fabric/leather, plastic/caulk, and ce- 
ramic, each in fast- and slow-dry va- 
rieties. Color stripes run the length 
of the sticks, indicating what mate- 
rial they will bond. Orange, for exam- 
ple, identifies the fabric/leather for- 
mulation. One color stripe equals fast 
dry (30 to 60 seconds), two mean slow 
(90 to 120 seconds). The B&D glue 
sticks are available in packs of six, 
boxes of 25 (four-inch), or a four-pack 
of 10-inch sticks. 

I found that being able to control 
setup time on both big and small jobs 
and being able to select the best glue 
for various jobs cut out a lot of guess- 
work and saved time in the shop. 

But what about all those partially 
used glue sticks as you switch from one 
formulation to another? For $10 B&D 
offers a GlueSaver mold set—a small 
stand with four silicone mold sleeves. 
Just squirt the molds full of hot glue; 
when cooled, they peel back to yield 
new and near-perfect reshaped glue 
sticks. 


MANUFACTURERS OF CORDLESS GLUE GUNS 

Black & Decker, Box 798, Hunt Valley MD 21030-0748; 
Emhart Home Products Div. (Thermogrip), Box 13716, Read- 
ing PA 19612; Loctite Corp., 4450 Cranwood Ct., Cleve- 
land OH 44128; Parker Group, 10 Bearfoot Rd., Northboro 
МА 01532; Stanley Tools, 600 Myrtle St., New Britain CT 
06050; Ungar, Box 6005, Compton CA 90224-6005 


Superglues 


(Continued from page 83 | ummm 


| squeezed into a thin enough film to ex- 


pose it adequately to the surface mois- 
ture it needs to catalyze." 


| Pet projects 


Although CAs will do just about any 
job other glues can handle, most often 
I find myself using them in unusual 
ways. 

I use them almost daily in the home 
and shop for dozens of little odd jobs. 
The most common is tacking. A drop 
or two will tack a workpiece, a hinge, 
or a curtain-rod bracket in place so it 
can't skid out of position while I nail 
or screw it down. If work tends to slide 
around on my drill-press table, I tack 
it down. 

To whip the end of a rope I soak it 
with glue and mist it with kicker. If I 
need to drive a screw in a tight or awk- 
ward spot, I tack the screw to the tip 
of my screwdriver so I can work one- 
handed. The photos and captions show 
more applications. 

Bill Hunter has used CA as a wood 
finish on both his kitchen table and 
the walnut instrument panel of his 
Sunbeam Tiger. His technique? Drib- 
ble Hot Stuff (Satellite City's thin for- 
mula) on the wood, spread it around 
with a business card, then mist lightly 
with kicker. Sand lightly with fine 
paper on a block. Then repeat, apply- 
ing two or three coats. You can get a 
matte finish by rubbing with steel 
wool, or use polishing compound to 
achieve a high gloss. А complete multi- 
coat job takes less than half a day. 

' Using CA with kicker opens up a 
realm of possibilities. You can lay a 
thick bead of the viscous stuff and 
spray kicker over it to create a neat 
fillet along a seam. By alternately ap- 
plying glue and kicker you can build 
up acrylic plastic to any shape you like. 
А fishing fanatic, I use this technique 
to build plastic-bodied flies. 

The only way you'll ever realize the 
full potential of CAs is to buy some and 
have them on hand. Га suggest a bot- 
tle of the thin stuff, a bottle of one of 
the thickest formulations, and a spray 
bottle of kicker. 

You arent likely to run into one- or 
two-ounce bottles of СА in the local 
drugstore. Гуе seen these products in 
hobby shops (model makers love it), but 
I usually turn to mail-order catalogs 
aimed at model makers and woodwork- 
ers. If you have special needs or ques- 
tions, or have trouble locating the 
adhesive you want, contact the man- 
ufacturers directly. fs) 


SOME MANUFACTURERS OF SUPERGLUES 

Carl Goldberg Models, 4734 W. Chicago Ave., Chicago IL 
60651; Loctite Corp., 4450 Cranwood Ct., Cleveland OH 
44128; Pacer Technology & Resources, 1600 Dell Ave., Camp- 
bell CA 95008; PIC, 943 North Shoreline Blvd., Mountain 
View СА 94043; Satellite City, Box 836, Simi Valley CA 
93062; Sig Manufacturing Co. Inc., 41-7 S. Front St., Mon- 


| tezuma IA 50171; 3M Co., 3M Center, St. Paul MN 55144 


Gel stains 
[Continued from 


year of the gel stain, with the intro- 
duction of three new products: Behlen's 
Master Gel, Minwax's WoodSheen, and 
Fabulon's Gel-Eze. 

The Master Gel and Gel-Eze lines 
contain separate stains and tung-oil- 
like top coats, both in thickened form. 
(Formby's, Flecto's, and Wood-Kote's 
are stains only) WoodSheen, says 
Dorey Lum, Minwax group leader of 
research and development, is different. 
"It is a one-step wood-finishing prod- 
uct. Tung oil is mixed in with the 
stain so it colors and coats the wood 
at the same time [basically the same 
principle as the company's conven- 
tional-technology Polyshades]," says 
Lum. With that exception, however, all 
the products are similar: They are 
thick rather than watery, and they are 
applied by wiping onto wood with a 
cloth or fine (0000) steel wool. I trav- 
eled to the research center of Pratt & 
Lambert (parent company of Fabulon) 
in Buffalo, N.Y., to find out more about 
gel stains. 


Where it all starts 


The enameled concrete floor shines 
under fluorescent lights as I look 
around me at lab tables, stacks of small 
birch panels used for color testing, and 
shelves upon shelves of plastic bottles 
with hand-lettered labels— resins, col- 
orant dispersions, extenders like cal- 
cium carbonate, surfactants like leci- 
thin, solvents, pigments: the stuff of 
wood-finish research. 

Research and Development Group 
Leader Michael DePietro, а suave 
bearded gentleman with flecks of salt 
in his pepper-dark hair and whiskers, 
explains gel stains to me: "These stains 
basically contain the same ingredients 
that conventional stains do, but they 
have more pigment and vehicle, and 
therefore a higher solid content. And 
they contain a polyamide-modified 
thixotropic alkyd and other thixotro- 
pic agents that are mixed into the so- 
lution by a high-speed dispersion. 

"Thixotropy can be described as false 
body. Through hydrogen bonding, the 
molecules in the solution form a soft 
gel structure. When you shake the so- 
lution, you break down the structure. 
The solution becomes fluid and easy 
to work with. When it sits, it settles 
back into a thick consistency. And 
when you apply shear forces to it, as 
when you rub it with a cloth, it spreads 
easily. А similar thixotropic technol- 
ogy is standard in water-based prod- 
ucts like latex paint and enamel, and 
it is easy to 'build a puff with them. 
Its much harder with oil-based solu- 
tions like these stains." 

Paul Schlagter, a slightly rotund 
jolly technician with over 30 years' ten- 
ure at Pratt & Lambert, reaches under 


one of the lab tables to pull out a card- 
board box full of containers of various 
sizes and descriptions. "Actually, devel- 
oping the formula wasn't all that dif- 
ficult,” he says as he hoists the box. 
“That took only a few months’ work. 
It was designing the packaging that 
was difficult. That held up product de- 
velopment for about a year.” 


Squeezing stain 


“We thought we wanted a pressur- 
ized aerosol dispenser, similar to shav- 
ing cream, mousse, or whipped cream, 
but that gave us all kinds of problems,” 
explains Schlagter. “Once, when I was 
testing one of the containers, I turned 
it upside down and pressed the nozzle. 
Nothing happened. I called my assis- 
tant, and as I did I held the can up at 
an angle. I guess I pressed the nozzle 
a little, because a wad of coagulated 
stain shot out of the can with a whoosh! 
It just missed his head and splattered 
on the wall. Well, we killed that idea 
in a hurry.” 

What Fabulon and other manufac- 
turers settled on was a squeeze bottle 
made of polyethylene terephthalate 


(PET) or polyvinyl chloride (PVC) plas- | 
tic. DePietro says that PET was cho- . 


sen because, unlike some other kinds 


of plastic, it doesn't allow oxygen cross- | 


over, which would quickly break down 
the stain. (X-30 and Gelled Wood Stain 
come in cans; the others, in squeeze 
bottles.) 

Gel stains don't necessarily do a bet- 
ter job than conventional stains. In 
fact, says Minwax's Lum, "for large jobs 
such as staining big flat panels, con- 
ventional stains can be applied twice 
as fast.” It is for the small job—staining 
a chair or small table with difficult-to- 
stain vertical and turned surfaces— 
that gel stains are intended. I found 
them easy to use with a cloth applica- 
tion, and because there is no settling, 
especially convenient as I didn't have 
to stir them every few minutes. The 
Wood Stain is creamier than the others, 
all of which are a bit more runny. Be- 
cause wood doesn't absorb higher-solid- 
content stain as readily as it does 
conventional stain, color is easier to 
control, and you dont get any lapping. 
Color coverage and quality for all the 
products are excellent. 

Gel stains certainly won't displace 
conventional wood-finishing stains, es- 
pecially for those who do high-volume 
work. But if you just stain small pieces 
and you want to keep the mess to a 
minimum, they are hard to beat. Hs] 


MANUFACTURERS OF GEL STAINS 

H. Behlen & Bros., Rte. 30 N., Amsterdam NY 12010; 
Fabulon Products, Box 1505, Buffalo NY 14240; The Flecto 
Co., 1000 45th St., Oakland CA 94608; Minwax Co., 102 
Chestnut Ridge Plaza, Montvale NJ 07645; Thompson & 
Formby, Box 677, Olive Branch MS 38654; Wood-Kote, Box 
17192, Portland OR 97217 


| Other great books on 


STRANGE 


Electrical Books 
We 12 TESLA COIL 


SECRETS! 


Page dé à the private note- 
books of a builder of lightning 
bolt generators! Incredible 
diagrams and secrets! Rare info! 
Paperback book. Only $6.95 


HAMMARLUND 


Shortwave Manual! 
Build 12 different hot short- 
wave receivers from this 1937 
5 construction manual. Photos, 
Ж diagrams, text! Wall-to-wall 
$ how to! Only $4.95 


MUCH MORE! 


etting high power from auto 
alternators, run three phase motors on single phase, 
high voltage projects, perpetual motion, Tesla's 
lost inventions, magnets, unusual electrical instru- 


پا سے 


| ments, lighning bolt generators, and much more! 


| Experimental Science 


| much more. Classic how-to refer- 


| wave radios from plans in this 


] Lindsay’s Electrical Books | 


Incredible two volume set from 
1906. Build cameras, phonograph, 
hydraulic ram, Geissler tube, mi- [ 
croscope, batteries, lenses, much, 
ence. Over 1000 pages. Two 
volume set only $34.95! 


OFFICIAL 1934 
Shortwave Manual 
Build simple but powerful short- « 


1934 handbook. Includes new chapter Flowing 
how to use transistors to replace tubes! Heavily il- 
lustrated paperback! Excellent! Only $14.95 


MANY OTHERS: 

Static Electricity $5.95, Electrical Designs $11.50, 
Experimental Physics $23.95, Storage Batteries 
$8.95, Power Inverter Technology $4.00, Arma- 
ture nen. Motor Repair $16.95, 50 Perpetual 
Motion Mechanisms $3.75, more! See Catalog! 


ORDER FROM 4 
THIS AD TODAY! | 


Check, MO, Visa, 
MC. Handling: 754 
first book, 254 each | 
additional. Money- sgi 
daki back guarantee. 


apple 


ОКУ WRITE FOR 
A CATALOCG! 


Write for your copy of 
Lindsay's unusual Electrical { < 
Books catalog and see for 
yourself what you've been 
missing! Send $1.00 (US & 
Canada) or $3.00 foreign air- 
mail. We'll send your catalog 
immediately! Write today! 


PO Box 12-WS5, Bradley IL 60915 Ё 
Jm Send the books marked and a free catalog! 


Й J Send just a catalog! $1.00 enclosed... 


[Nane Ê 
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This could 
be you... 


makin © 555002 


ur own К 
e Washing Busines 
| Every restaurant needs 


required by law in most places, yet few can 
provide it. Earn up to $20,000 part-time, $35,000 
to $50,000 « full-time, using our proven equip- 
ment, training and support. Mo experience 
necessary. Repeat business, few competitors. 
Low investment, rapid payback. NOT a franchise 
— you keep every penny you make. Be your own 
boss, set your own hours — make great money. 
Let us prove it! Call or write today for FREE 
INFORMATION — no obligation. 


RENT OUR INTRODUCTORY VIDEO on Pres- 

sure Washing. Send $2.00 plus a $17.00 deposit 

oe when you return the tape) or call TOLL 
REE for details. 


this specialized cleaning service — its | 


[1 Send FREE information kit about PRESSURE 


SINGERS! 
- REMOVE VOCALS 
Ё FROM RECORDS AND CDs! 


SING WITH THE WORLD'S BEST BANDS! 
An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 
LT Sound, Dept.PS-3,7980 LT Parkway 


Lithonia, GA 30058 (404) 462-4724 
Manufactured and Sold Exclusivel LT Sound 
_24 HOUR PHONE DEMO LINE: (404 482-2485 


"CABLE TV 
EQUIPMENT 


eee ee STARRING E чк eode dx 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
+ LOWEST RETAIL WHOLESALE PRICES IN U.S 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
\ FOR ALL INFORMATION 1-818-716-5914 | 


PACIFIC CABLE CO. INC. 


7325") RESEDA BLVD.. DEPT 1428 
RESEDA CA 91135 
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| _ WASHING and the opportunities it offers me. | 
О Enclosed is $19. Send INTRO VIDEO in 

| ( )VHS 5e. ў 
{ Name 1 
I Address i 
Кз ——. I. — Á 
| Black Magic Pressure Washin - 
i 7292 Mountain Road, Box 250, Stowe, VT 05672 

um Gall TOLL FREE: 1-800-334-3395, ext. 7292 ml 


Taking Care of Your Car 


By STEVE MERCALDO 


DRAWINGS BY RUSSELL VON SAUERS 


VENTURI VACUUM 


engine vacuum (pressure below atmo- 


| spheric) that operate various pieces of 
| equipment on your car. Manifold vac- 


uum comes from a port located just 
below the throttle plate and develops 
approximately two inches of vacuum 
on cranking and up to 21 inches when 


WIPER MOTOR ARM 


Wiper racket 


| А loud clunking noise coming from 


the windshield wipers often can be 
traced to a worn bushing between the 
wiper drive arm and motor arm. With 
the battery disconnected, manually 
move each wiper arm back and forth, 
looking for sloppiness or excessive 
play at the arm's elbow. Replace àny 
worn or cracked parts. 


PORT VACUUM 


MANIFOLD VACUUM 


| Vacuum savvy helps sort it all out 


| There are three different sources of 


the engine is at idle. Ported vacuum 
comes from just above the throttle 
blade and produces slightly less vacu- 
um. Venturi vacuum comes from a 
port located near the carburetor's ven- 
turi and produces less than five inches 
of vacuum when the throttle plate is 
almost fully open. 


SOLDERED ENDS 


FUSE BAR 


OHMMETER 


Solder stopper 

An electrical fuse may appear to be in 
good condition but occasionally fail 
when the soldered joint that connects 
the fuse bar to the end caps has be- 
come separated or burned out and no 
longer makes contact. This type of 


failure is hidden from view and can be | 


tested by checking the fuse for conti- 
nuity with an ohmmeter. 


Got a useful car tip? Send it (with Social Security No.) to Car 
Care, POPULAR Science, 380 Madison Ave., New York, N.Y. 
10017. We'll pay $50 if we use it. No tips can be returned. 


BULGING 


SPONGY 


Hose check 


Old radiator hoses are a common 
cause of cooling-system failure and 
should be inspected often. With the 
engine off and cold, look for hardened 
or cracked hoses, particularly near 
hose clamps. Any hoses that feel 
spongy should be replaced. Start the 
engine, and look for bulging. 


PIECE OF CARDBOARD SPRING-LOADED | 


DIAPHRAGM 


Aspiration check 

Is there noise coming from under the 
hood? Check your engine’s aspirator 
valve connected to the exhaust mani- 
| fold. With the engine at idle speed and 
| in neutral, hold a piece of cardboard 
over the aspirator valve. With a good 
valve you can feel vacuum exhaust 
pulses, but a defective valve will allow 
hot exhaust gases to escape. 


Build your own Home or Business 


"I № р - ы ; 


a 
= 


Take advantage of the Hottest Idea in Home Building! 
Looking for a fantastic buy on a new home or a versatile business opportunity? 
We make it easy with: 


* Versatile investment programs 
Unrestricted sales territories 
eFinancing assistance 
eSubstantial discounts 

*No inventory required 


* Advertising support 

eFull training & support 

*Construction assistance 

*Model/Show Home 
Program 


Our LIFETIME HOMES? made of steel offer: (sage 


eCustom designs available B 
*Fast, simple construction @ 
*Unique, patented designs 
*Fire & termite resistance 
*Low maintenance 

*High strength 


For FREE Color Packet & more information: 


Call Toll Free: 1-800-T RI-STEEL 


Fax Machine #: (214)550-0353 


eSuper energy efficiency (R-30) 
eHundreds of popular designs 
*Clearspan interior flexibility 

e Affordability 

eSeismic 4 earthquake rating 
*100 MPH- wind resistance 


Dallas, Texàs PORE AT Кърма Rew 


ооооооооооооооооооо о о 


: SAMPLE IMPORT FREE!: 


„апа I'll tell you exactly how to turn it into big money! 9 
© © © © © © © © © © O O۴۳ O۴۳ o۳ ê۴ o o Ce ° 


Men-Women Start your own big profit business. 
MY NEW HOME IMPORT MAIL ORDER PLAN 
Shows You How to Buy Below Wholesale 


Turn spare/full time into income. My Home Mail Order Import Business 

Plan shows how to deal direct. Cut specialty merchandise jobber 

middlemen. . .во you keep all profits! The actual sample I will send 

you Free is typical of my import discoveries. Deal in 

one product or 1000's. 

YOU CAN START IMMEDIATELY. Free membership in 
exclusive International Traders organization. . .instantly 
puts you in direct contact with suppliers abroad. I show 

how to operate ee Send now for Free Report. 


DIAMON DS AND © 
SAPPHIRES 

= Low, low prices 
from PANAO 


COM PUT ERS Д 
DUAL 
DISK 


Complete models 
esa software 
from $232 


DOLLS 
Stuffed, 
porcelain, 
1,000's 


designs. 


| LOCK BLADE 


KNIFE 100's wal 
models | 
71€ 


7 х 35. $3.55 


B.L. MELLINGER, Famous World Trader, 
Internationally-known Mail Order Expert; 
President, Mellinger Co. “1 started only à 
few years ago, part time, in my garage with 
less than $100. Today my business empire 
spans the globe. I will help you succeed us- 


ing my personal experience. Mail coupon 


for FREE REPORT: ж 
RAMBO STYLE „2 


|) 


EXERCISER 
FIRMS WHOLE 
BODY 3 


SONIC REMOTE 
CONTROL JEEPS 5 


ample: one 35 mm camera 
with hot shoe and carry strap, 
1 sample shipped by pre-paid 


START WITH 24,221 SURVIVAL 
PRODUCTS! 
you can buy one at a KNIFE $2.09 i * 
time or order in quantity. Ex- Old world ,£ и zh 
ONE SAMPLE IMPORT - FREE. 


$175. aem 

SATELLITE g5 

ANTENNA Ше) | 6100 variel Ave., Dept. $2243 

OB Dish and Ф, | Woodland Hills, CA 91367-3779 
accessories | Send FREE REPORT, “Ном to Import and 


B. L. Mellinger/The Mellinger Co. Limit опе Sample 
Import. Please initial to 
show you have not 


previously requested 


airmail $13 or 12 by ir MS 
airmail $6.66 or 3 

only $2.20 each. New govern- 
ment ruling makes thousands 


| 
І 
| 
of imports free of any duty only $220. Export". . .also actual Free Sample Import. | sample. | | 
whatsoever. | 
Name. — | _  _ 
KITES & P GRAND- {= | Age __ | 
WINDSOCKS ag FATHER | | Address | 
from 43€ each CLOCKS = | 8 | 
The Mellinger Co. 6100 Variel Ave., Dept. A 
52243 , Woodland Hills, CA 91367-3779. ui DE cs up | 
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Word 


By ROY DOTY 
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less Workshop 


$50 to John Komlenic of Greensburg Pa., for this idea. Send yours 
(with Social Security No.) to Wordless, POPULAR Science, 380 Madison 
Aye., New York, М.Ү. 10017. Only purchased ideas can be acknowledged. 
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HARD-T0-FIND, UNIQUE PRODUCTS for HOBBYISTS, GADGETEERS and STUDENTS 


from America's Largest Mail-Order Market Place of Unusual Values in Telescopes. Binoculars, Magnifiers, Microscopes, 


Science. Kits, Lab. Equipment, Toys, Military Surplus, Fiber Optics, Lasers, Solar, Photo and Weather Instruments. 


| 12 Foot Light Show Of Multi-Colored Bulbs 
Makes Unique Window Display Or Decoration. 

Weatherproof Light Ropes create moods, „=? 

fons and e oe ad de and trade 
ths and are one-of-a-kind decorations 

 fexibie tube encases 44 блу. 

тг Col colored bulbs in 12 ft. long Light 

Ropes. Can be used indoors and out. Male 


The Chandler G 

>. А Classic Favorite For 75 Years. 
: Кое у, Demonst rti 

7 eer 
. Stars That Glow In The Dark Turn Your "cau 


' Bedroom Ceiling Into The Night Sky. a condition in which the axis holds its 


Га position with respec! to inertial space 


p* o grow; Assortment of 250 lumi- matter how the spinning objecfs support | 
NL, ^d nous stars that glow in the | and female connectors at each end allow you is moved about. Machined, painted and 
Le Brags: dark on cailing or wall. М to mix and match color strands. Lights in the balance-fitted all by hand, Complete with 
lup a child's room with the beauty af glowing stars and have rope will move in a stationary pattern or instructions and pedestal. РВЗТ, 265 $5.95 
with M ed io apply decals glow н exposure o "васп othar at a vë Speed Ue 
ighi star chart and instructions to recreate the | select. A transformer is required to 
B; Dipper. Milky Way and the heavens РВ9521 53.95 | lights. $n. P -— TCI i И Play For Magie Harties 
BAninse Du Tha Baz Ens аы ваа | 4-9, 518.95 18 or more $17.95 Es. 
Motors ие Bag For Hobbyists, килип. sur m Green | чече; а mountan ОГ odd geometrt н 
| c" Е 659; Amber/Copper tems with hese fascinating, high impact 
Dur inexpensive | ——| PB36,650; Multi Color PB35,279 K $^ | plastic marbles. Each marble has both a 
> molors can make Р) Light Controller for forward and speed control "oU йн; | negative and positive pole. А challenge to 
M à ; wheels go ‘round, input. Speed selector switch will handle up to 8 Light Ropes | your imagination, Fun for youngsters, (4 
| propellers turn. PB35.280 $24.95 | adults, too! pines per Mn j 
| CMM. Miniature Water Pump For Photo Darkrooms, | P8354 package ef 100) 54 5 
Have tun by adding mo- — / — Scenes Foire, ү F Have You Ever Seen The Inside Ol Your Eye? 


jon 00 your science fair 
projects. demonsira- , 
tions and experiments 


Eyescope is an optical device for 


This tiny pump can pump а looking at the inside of your eye. 


! wi j = ti ^. i's a specially designed diffuser 

with this special buy of x P pent per minute with а Ls La » | | 
1 tors with за" [Гы ا‎ * *- high flow. Ideal for tempera- Y incorporating a parabolic mirror 
Кы auis ond 2 wire | x ES "d SBE - АЎ or control and circulation PB50. 345 1j 95 „с ; and lens light. Safe and easy to 


| use. A52 page booklet included 
безге the warinus features in- 
E EE how the iris 
works, kinds of floaters and fixed 


) PB33,538 $24 95 objects. how to inspect contacts 


01 darkroom chiermacais, tale fountains, model watertals, wate 
filtration and more. Can be used in either direction and is sei 
priming. Operates on 2 flashüght batteries (not mci ). runs up 

to 48 hours before battery change 5 required 4" tube inci 


leads. 20, f" motors PBT304 $10.95) > 


isten To Station WOR N.Y. When In Boston. 


his new antenna will in those weak, distant, “Moisture Magnet” Absorbs Moisture 

AM radio signals Ioud апе ова. | And Helps Stop Mildew And Musty Odors. | Flash Rocks. | 

vie 1 ael rie geri — ағы "Moisture Magnet" virtually Strike them together and see ^ 

ius со: пие E? eliminates dampness and | amazing flashes inside the rocks! 

enna tums your айо into à caused by moisture The source of В ht is a miniature e 

Lt (oo mem OE M... 

рий m stations from continental < — Dry Guard alum | 06 — d within the rocks. It's natus es dm. 

U.S. Employs mutually inductive — n ns mois. | Pack of 3 bags (6 rocks). P837,474 $5.95 

coupling. Mini-jack and plu on " a eel ert ae 4 = : 

TOMA" dia. PBT2,M7 SMA. = that absorb water. When | Monoracer” The Unique Space Toy That Flies 
beads turn pink, just heat in oven and | In Formation And Races 


Lift up to 200 bs. Fun ip een around dida 


а эг emp neni per аен oder or E. рас $6.95, 3 or more $6.25 ea. 


| Е теш objects hat fal overboard | Metric Triple Balance Ohaus Scale With 

AN amazed red men шта Г T i у Dial-0-Gram* Single Pan Balance. 

| io resist cor- The classic weighing instru- 

SURE. PB.71,135 $29.05 mant, provides accurate "ou can race, fly in formation or have dog- 


weights year after 
year. Rugged con 
, Siruction, weigh 


* fights, The Monoracer hugs the gr ошто or flies 
at high speed into your opponents target zone. You can even 
snap on the Spacehawk attachment to launch high speed 


Super Snooper™ Electronic 
Sounds From Over 40 Feet А 


< pottery - and even to melt assorted rocks, 


—À Di ital Thermometer Shows BOTH М metal or for other solar ex- PB80,275 sives, polish, jewelry find- 
| r AND Outdoor Temperature, periments. Lens has an 8Y” 1... 50 lines $89.95 ings and instrucbon manual 
For Day's High AND Low! {улоу iens comes mi са. - — 
= Now, youll know at a glance C THEN Our Intelligent Yo-Yo With A "Brain: It's The 
with large, easy-to-read LED Longest Spinning Yo-Yo Around! ranza 


MI readout numbers, both the 

MI Outside and inside tempera- 
BE lure readings, This unique 
thermometer also records the 
high and low readings for any 
period or day you select. F* or 
L? selectable. Readings from 


A simple flick of the wrist pre- | 
programs this patented yo-yo, 
allowing it to spin freely at the 
end of the string. Suspended, 
puan: da tricks, such as "Walk 


Ё 


__ 40° F iD +122° F Modem This cannon is great | ona centrifugal clutch principle 
styling case, xJ 4" Easy to mount on an ny wall. Uses 2 AK lor special celebrations and the 40: of Any that allows it to spin taster and 
batteries ron incl.), comes complete with 10 outdoor probe Made of cast iron with machined brass | jonger than any other yo-yo 
| sensor cord. Rag. $39.95 PB38,038 SALE $32. loading and firing mechanism. Easy to | before returning to the user's hand. Precision engineered, 


operate, uses calcium cartwde — gas, fresh air and a spark will 
Te boom Non poisonous, non-flammable. (Not awa- 
NJ residents or minors) 


the clear plastic body shows the clutch in action, 


Build This Authentic Deadly German U-Boat. 
Motorized To „|| 


Dur colorful cut-out map | 
features the 16 major min- 
erais found in the U.S. Actual Yî” rock specimens are affixed 


to he map with an explanation o! the mineral make-up of each Authentic /150th scale model o! the German Type VIIC sub- 


A great introduction to а rs of geology SxSVy 
marine is motorized to run and dive. Assembling this kit will 
$448 or more $4.00 ea) | DATE MEE 
| Build Ten Worki рсы Instruments "hostiis imprtved Брат party SER Kor | Sei ee Ра ra 00000 ed MI. 
With Poliopticon al Education Kit. reese ym dyed EE. reg ire amplitude Stanly, | J-C" celis (not incl.). Finished model is approx. 18 inches long 


25 piace construction and experimentation set lets you build | 
10 different wo optical instruments: 13X Inverted Image 
Microsco X [rue image Microscope, 2X Galilean Teig- 
scope, Galilean Telescope. 3X Galilean Type Binocular, 
6X Astronomical rg " 

6x ар А 

Magnifier, 6X 


Loupe | 

Easy to follow yos 
lions make assemblies 
fun while you learn the 
basic p of optical 
elements. Mechanical 
components are made 


reading. and advanced hard-seal rid and new pa 
ments in cathode tube technology assunng both increased oper: 
ating life and unkmited shelf lite. 0.5 mw class И product 

QM for the mgors of lab environments. Hard Seal plasma | 
| Reg.$250. — PB34.881 SALE $215 


Moon-Biob, It Crawls Out Of Containers, 
And Looks Alive As It Creeps Uphill. 


Moon-Biob has unbelievable properties 
and fun to play with... [ acts alive and 
looks like a Hung protoplasm as it dehes „т 
| gravity by ctawhng up and out of its con- / 

taimer, I's dehydrated plastic = just add 
water to actvate it. Completely harmless 
2 Packages, PB38, 440 я. 95 


аш == 


=> fee Phone TN M 


for friendly special treatment 
Use VISA, MasterCard, Diners Club, American 


or Carte Blanche. Call anytime, 24 hours a day. 
MOST ORDERS SHIPPED WITHIN 48 HOURS 


in its original 


refund your money in full, We our products! 
Our 45 day 


tonal guarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co. 


Dept. 19D2, Edscorp Bldg., Barrington, NJ 08007 


Ê sisttinkering with ar eb 


P) anything-Bguids. | missions to retrieve the satelite target before Irs snatched 
jods will have fun with the Super T es rd By your opt —€— 
snooper electronic ty Ma! gives notched beams (100-550, 10-100. 0-10 grams) have center read 

uper-human hearing, indoors ng, si ng poi Polish Water-Worn Beach o 
and out They'll be able to listan ey ашыу бее And Garnets With Dur Rock olishing Kit. 
to birds and animals before they Weight Set, exparids scale to 2. 810 cap. incl. 1-500 5, Enjoy а unique and fascinating hobby |) 
can be heard. Just point the disc | 
and pull the trigger Sounds аге and 2-1 ЕТО ми, 766 $24.95 end pe bp spes lle npe | 
er up iit in the „Ё nece Build Your Own 2000° Solar Furnace With This from rough е found 
padded. adjustable - | Fresnel Lens Rays inches 
phones Black and silver ! ху Нето The Sun's ! n ee 
%7 40 are mures | VR Z olea toa soar eog = жо ma pad | 
(nat incl.). РВ37. 834 59.95 = T = lor heabng food, as a kiln fnr barrel, " large selection of 


grit abra- | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


No Risk Quarantee! M you are not com pletely satisfied with your purchase, return the pen 
we will 


The Vortx!™ More Than A Money 
Performs spinning tricks and high maneu- 
vers. Drop a coin onto the launching pad, 
the Vortx unit in a circular motion. 
is Creates an immense amount of speed | 
L The causing the coin to spin around and 


Full of tun and surprises. 
Simply click the jump- 
ing disc between your 


Challenge pin the b k 
you coin bac 
up the tunnel or эте it upside down, plus 
fingers, rub for a second, more. Made of tough polypropylene. In. 


lay it on any е = structions included. дед. $14.95 РВЗТ,832 SALE $12.96 


smooth sur- 
face.. E 8 a? * | Build A Working V-8 Demonstration 
ас introducton mto whats 
i 


oda The The ба scale realistic 


modal contains over 


ino fe ae 
feet high. Friends 


won't beable tore- e" 


pan n dosi ыы | сап actually watch 
stainless steel discs j plu килге, 

x 05 light up. v 
work on the principle of < орел and and 
areye. M tons move. Easy to build. 
(rubbing the discs) makes metal | requires model glue for as- 


expand, à cool surface makes it 


contract. 12 jumping Quarter 
TPA 


Into The Air. 

Using air and water as 
fuel, the Apollo space 
shuttla and booster 
rocket blast off to- 
gether, and at flight's 
peak, shuttle sepa- 
rales from rocket and ^) 


‚ takes two "C" batteries (not incl.). 
[еен with stand. PETO „448 $39.95 


rigid 
army. RT with sheath. For collectors. Used, but in ex- 
cellent condition. (Mot available to NJ residents or minors.) 


Ultra-Sensitive Directional Sound Amplifier 
Picks Up Signals 200 Feel Away! 

Used for police surveillance and excellent 
for nature study, microphone and head 
set amplified sounds up to 200 feet — 
Üverhear 


Saee бири жиды pena 
put 's maximum led } 
amplifier and headphones, PR238,047 $69.95 


Add D To Your Home With A 


> „ Rainbow Light Display. · 

f | Our equilateral prism mounted in a specially 
7 designed wooden base catches the sun and 
Я projects the ever-changing rainbow patterns 
over your walls, ceiling and floor. It's almost 
like being inside а multi- va diamond. 


Е" Our Tomado Tube 
| assembly allows 
you to demonstrate 


Glass equilateral "x is 2" (50mm) long 
| ||| fes Ó =) with 1" (25mm) fac n mount is 
| ral tornado All you za 2V^x HA cU" PR35400 $6.95 
| need аге two 1 Мег - 
or 16 oz. plastic | Newton's Third Law Of Motion Demonstrated 


soda bottles and 
ordinary tap water 
Instructions and 
explanation o! sci- 
entific principles 


. Ol 2 tubes. 
‚502 $3.75 


| With The Swinging-Wonder. 
Its hard to put down once you 
orld enia with it. one of 
the nickel plated balls and watch | 
the one on the opposite side || 
Consists of 5 balls 


N 


Our Amazing Happy Bird 
Never Sto 
Drinking! 


"fo. G 
, 


its fascinating to walch the delicate vanes 
within this 5" precision-made sphere spin 
faster and faster iiustrating Ihe hanc prin- 
ciple of solar heating. When light strikes the 
vanes it transfers heal, and the vanes begin 
to move. Works Tram direct suntight or ar- 
tificial light. Ап attractive "conversation 


piece" PB60,082 $6.95 
| Digital Thermometer Reads ©. 
How Cold It Is Outside... MRS. 


; This new high-tech marvel reads tempera: 


ascinating to watch. Simply | | ture in your home and outside, too. Can 


tek ea ay M | be wall mounted — just extend the 5 ft. wire 
bobbing motion. Then the bird sensor dul the window and clase the win- 
lakes over, continuously dipping dow. Operates on one 9V battery (not 
into the water for a drink. incl.). Readings from —40°F to 199°F, 

Paen та measures 2x3x2'4^ — PB34,005 $24.96 


| Edmund Sci Scientific Co. 
Заз Амт pon NJ 08007 эы 


METHOD OF PAYMENT: 

Ci Check enclosed O VISA 

O MasterCard О Diners Club 
О Amencan Express Û Carte Blanche 


Exp. Date 


= SS EE шыш чыш шы ШЫ o eee eS OES تھ‎ Е. a шы 8 


Card Number 
—————————————" Total Prica 
Bank Number (MasterCard only) 
Signature In МЈ Add 6% Sales Tax 
Айа $2.50 for 
RUSH FREE 80 PAGE postage and handling | 
FULL COLOR CATALOG oyu ле 
d 
| мате. 
| 
| Aem 
| 
| City Siate متت‎ 


and beautiful! 


If you have over an acre of land, the 


cut grass, weeds, even light brush of 
any height in all types of terrain. 
e Amazingly Fast!.. 
cuts 1,500 sq. ft. of overgrown 
weeds in under 5 minutes! 
e Blaze nature trails for 
walking, hunting, skiing, snowmobiling. 


| «Enhance the beauty of 


your place by clearing unsightly suckers, 
vines and bushes. 

e Have a safer place, too! 
... Without fire hazards, driveway blind 
spots and poison ivies, oaks or sumacs. 


For Your FREE Catalog 


Call 800-453-5500 Dept. 1005 
or Mail This Coupon TODAY! 


Also Available in Canada! 


| TROY-BILT TRAIL BLAZER? Sickle 
Bar is the perfect “off-lawn” mower to 


The "OFF-LAWN" Mower 


AtLAST!...a machine that )- 
mak e У OUr en tire pr oper ty , {жкен 
more useable, accessible | 


ра... 


TROY-BILT. 
* Rote Tillers - 


38” wide “scissor- 
action” blade 


317 


Troy-Bilt Mfg. Co. Dept. A1005 
102nd St. and 9th Ave., Troy, NY 12180 


VES! Please send me your FREE Catalog on how 
the TROY-BILT TRAIL BLAZER Sickle Bar can 
help me unlock the full beauty and enjoyment of my 
property...plus details on prices, models and savings 
now in effect! 


NAME 
ADDRESS 


CITY 


STATE YFP 


989 Garden Way, Inc 


Vendex Headstart" LTD Turbo 888-Ltd. 


| prd a Built-in 


SCOPE | pem 


ELECTRONICS 


260 Motor Pkwy, Hauppauge NY 11788 


Megabyte Hard Disk Drive! 
Is it the 100% IBM" compatible office 
computer that's inexpensive enough 
T Dame use or the home computer 


s powerful enough to drive all your | 


business software and peripherals? 


| You decide! 
e 14" color monitor « 84 key keyboard 
| е 21 megabyte hard disk drive • Two 


| 360K floppy disc drives e 7 expansion | 


slots • Parallel and serial ports « Mouse 


E. Clock/calendar « Bonus software 
p package * 5-in^ graphics card 
— | * Much more! 


4 51795» 


Model LTD—2888 | 


FREE Vendex LTD colic Card entitling you to discounts on software 
peripherals, magazines — even a FREE magazine subscription! 


626 == 


(NY State 800-8321446 Ext. 242) 


ASK FOR FREE CATALOG Money orders checks accepted Please add 53000 шш 


per item shipping and handling f 
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IYS residents add appropriate sales tax 


Le 


Brain-style computers 
[Continued from page 72] mmm 
According to Scott E. Fahlman, a 
senior research scientist at Carnegie- 
Mellon University in Pittsburgh, Pa., 
"building a chip for just one network 


| can take two or three years." The 


problem is that the process of laying 
out all the interconnected wires re- 
quires advanced techniques. Simulat- 
ing networks on digital machines al- 
lows researchers to search for the 
best architecture before committing 
to hardware. 


Cheap imitation 


"There are at least fifty different 
types of networks being explored in 
research or being developed for appli- 
cations," says Hecht-Nielsen. “The dif- 
ferences are mainly in the learning 
laws implemented and the topology 
[detailed mapping] of the connections.” 
Most of these networks are called 
“feed-forward” networks —information 
is passed forward in the layered net- 
work from inputs to hidden units and 


finally outputs. 


John Hopfield is not sure this is the 
best architecture for neural nets. “In 
neurobiology there is an immense 
amount of feedback. You have connec- 
tions coming back through the layers 
or interconnections within the layers. 
That makes the system much more 
powerful from a computational point 
of view." 

That kind of criticism brings up 
the question of how closely neural 
networks need to model the brain. 
Fahlman says that neural-network re- 
searchers and neurobiologists are 


| “loosely coupled." “Neurobiologists can 


tell me that the right number of ele- 
ments to think about is tens of bil- 
lions. They can tell me that the right 
kind of interconnection is one thou- 
sand or ten thousand to each neuron. 
And they can tell me that there doesn't 
seem to be a lot of flow backward 
through a neuron," he says. But un- 
fortunately, he adds, "they can't pro- 
vide information about exactly what's 
going on in the synapse of the neuron." 

Neural networks, according to the 
DARPA study, are a long way off from 
achieving the connectivity of the hu- 
man brain; at this point a cockroach 
looks like a genius. DARPA projects 
that in five years the electronic “neu- 
rons" of a neural network could 
approach the complexity of a bee's ner- 
vous system. That kind of complexity 
would allow applications like stealth 
aircraft detection, battlefield surveil- 
lance, and target recognition using 
several sensor types. "Bees are pretty 
smart compared with smart weapons," 
commented Craig I. Fields, deputy di- 
rector of research for the agency. *Bees 
can evade. Bees can choose routes and 
choose targets." "EH 


Radon Monitoring 


survivor 2...short and long term protection for your home. 


nmm 
йүү ua 


RADON is the radioactive decay 
product from uranium and radium. 

e According to EPA estimates, 
radon causes between 5,000 
and 20,000 lung-cancer deaths 
a year. 

e Of the more than 15,000 homes 
tested by the EPA in the last two 
years, about one fifth had levels 
above 4 picocuries per liter. 

e The EPA estimates unsafe levels 
of radon gas are in as many as 
8 million homes in the United 
States. 

With statistics like these, don't you 
want to protect your home from 

the dangers of radon gas? 

Radon is odorless and colorless. 

It varies from season to season. It 
varies from neighborhood to neigh- 


borhood. It can even vary from 
your home to the home next door. 


Why Continuous 
Monitoring? 


It is estimated that the average 
radon level changes as much as 


60% from season to season, while 

a simple change in the barometric 
pressure can change the level of 
concentration to at least five times 
the average level. 


Now you can have CONTINUOUS 
monitoring of your environment for 
day to day changes in radon levels. 
SURVIVOR 2 will give you a continu- 
ous instant LCD readout of the level 
of radon in the last 12 hour period, 
or the last 365 days. Long term moni- 
toring of your environment with 
SURVIVOR 2 will give you the aver- 
age level of radon. The typical 
charcoal canister will only give the 
highs and lows from a one or two 
week period. 


Simple to Operate 


SURVIVOR 2, with its micropro- 
cessor controlled features, is simple 
to operate. In the 12 hour mode, 

a bi-color LED gives you a green 
light if the average radon level 

is below four picocuries per liter 
(which is the level recommended 


© 1988 Threshold Technical Products 


by the EPA), or it automatically 
changes to red and begins to flash 
when the level is equal to or ex- 
ceeds that EPA recommended 
level of four picocuries. By using 
the MODE switch, SURVIVOR 2 will 
display the average level of radon 
in the last 12 hours, or it will display 
the average level for the last year. 


Satisfaction Guaranteed 


Try some peace of mind at no risk. If 
you are not completely satisfied, re- 
turn it within 30 days for a complete 
refund. Of course, SURVIVOR 2 15: 
backed by a one year limited 
warranty on both parts and labor. 


How to Order 

By Phone: Call us toll free. A 
member of our sales staff will be 
glad to answer any questions and 
take your order. (Please have your 


VISA OR MASTERCARD available 
when you call.) 

Call Toll Free 800-458-4931 
In Ohio Call 513-530-5242 
(Call Collect) 


By Mail: Send your name and com- 
plete address, daytime phone num- 
ber, and how many SURVIVOR 2s 
you wish to order. Please enclose 

a check, money order, or card 
number and expiration date from 
your VISA or MASTERCARD. 


SURVIVOR 2 $295.00 
(Ohio residents add 55 sales tax) 


Charter Member of American Radon Association, Inc. « Radon « Radon « Radon • Radon e Radon e Radon e Radon «Radon « Radon 


Threshold Technical Products 


Department 698 
7225 Edington Drive 
Cincinnati, Ohio 45249 


MasterCard VISA 


SURVIVOR 2, 


MADE IN AMERICA 


Shoppers' Showcase 


A selection of products and services for Popular Science readers avail- for this section, write Advertising Sales, Porutar Science, 380 Madi- 
able direct by mail. Enjoy the fun and convenience of mail ordering son Avenue, New York, N.Y. 10017 
рро, Please order directly from the advertiser. For advertising rates 


M Т PUBLIC NOTICE: 
I i : Due to a variety of reasons, (overproductions, dis- 
; 1 3" continued lines, Etc...) manufacturers & distributors 
L f QU | D A TE get STUCK with inventories that must be liquidated. 
р m. | DAMARK walks іп, lays down cash, and takes the 
AT FAR BELOW entire inventory. This is how we can offer you 
| Lor J products at Just L | 
DEALER COST! d BELOW DEALER COST! OOK 


at the values below and order today - QUANTITIES 
ARE LIMITED! 


-700 Portable Synthesizer 
with SOUND SOURCE 


CASIO il 


Touch the keyboard , 
and command the 
notes! This synthe- 
sizer has every- 
thing you need to be 
the leader in music- 
-and it's MIDI com- 
patible! 

* MIDI compatible--use 

to integrate your key 

| board with a computer. | 
| * SD (sound dynamics) sound source. * PCM rhythm source. 20 including rock, waltz, 


LAPTOP 

COMPUTER 

| Here's a portable laptop com- 
| puter that goes anywhere! It's 
lightweight and portable yet in- 
cludes features of a powerful 
full size IBM compatible desk 
top! 

"ІВМ PC compatible. • Flip-up, easy to read. 
* High contrast, supertwist crystal display. 


* Two 3-1/2" 720 KB floppy disk drive. 
* Processing speed: 


salsa & reggae. * Chord/operation memory. 640 chords & 198 operations. 7.16 MHz. | Manufacturer's 
* 40 preset tones including piano, marimba, violin, Mfg. Sugg. Retail suggested Retail: 
harpsichord & harmonica. Expandable to add 20 additional 
with optional RAM card available through Casio $329.99 » 640K RAM. $1 409.99 | 
* Pattern memory. * 8 note polyphonic. * Casio Chord. DAMARK PRICE: · 78-key step-sculptured keyboard with integrated numeric key ALLS 
* Chorus effect. * Key transpose. * Pitch bender for versatility. pad. * 80 characters x 25 lines. | 
* LCD for easy viewing. * Stereo speakers lor powerful output. $ | « Software: Operating system MS-DOS 2.11. $ 
* Uses 6 "D" dry cell batteries (not included) or AD-5 AC » Battery powered. • Dim: 12-1/2"W x 3"H x 13-3/4"D. " 
adapter (included). * Model #: HT-700. * Weight: Approx. 10 Ibs * Model #: PC-4501-3 
T Order No. B-1083-111351 | | Order No. B-1083-11 
» Full Factory Warranty! reqem? т ww FACTORY PERFECT | 3e мө AE EN + Full Factory Warranty! - Factory New & Perfect! F MERE. $1000 


Advance. 


NEVER BUY 
QUARTZ MEMORY CARD ICE AGAIN! 
Never Worry 


Keep food and 


PORTABLE 
REFRIGERATOR 


CASIO] LCD TV-6000 


Take on a new 
dimension in 
television 


About Phone ; viewing with 
Numbers & e озара дй this 2.6" LCD 
Addresses ll you go with Television! 
Again! You B this portable Watch TV vir- 
Can Carry A refrigerator! tually any- 
Complete Di- Great for dorm | where! 
rectory in rooms and ce Or ES 
Your Billfold offices! G'eviSIOn. 


* Ultra-compact. 

* High resolution screen. 

* Auto tuning. * Built-in speaker. 
* VHF ch. 2-13. * UHF ch. 14-69. 


or Wallet! 
This powerful credit card-sized Quartz Memory Card and | 
Calculator by Advance stores anything such as names, 
addresses, & phone numbers. 


*9' cord plugs into your automobile, boat or RV 
cigarette lighter. 
* Also a warming unit! Just switch 


Factory New & 
Factory Perfect! 


; temperature modes to keep Manufacturer' * 2 way power supply system. Manufacturer's 
* Credit card size Manuiacturer = anos We Su n uti Fami CA ae sll nai Suggested Retail: 
. Automatic shut off. Suggested Retail f - Adaptable to household outlets “V99 | M «Rod antenna. + Audio-video jack. 
Р Stores up to B060 char. $69.95 with ari AC adapter (not included) $1 69. 95 | . Опе touch channel change. $279. 95 
* Full function calculator. — * high-impact polypropylene * Brightness & volume controls. EJT PRICE: 
- Long life battery. DAMARK PRICE: exterior; dim. 11-1/2" H x 9-3/4"W. ША * Tint & color control 


* Memo messages alarm. ` : * Holds two six-packs & more, * Tuning indicator. * Viewing stand. $ 
* Clock. $ 1 g yet only weighs 6 Ibs. $ * High luminance fluorescent 
* Full Factory Warranty! * Five Year Warranty! т, backlight. * Model #: TV-6000 


Р өсү New & Perfect! Order No. B-1083-112581. l * Factory New & | Order No. B-1083-107078 * Full Factory ; Fai sin: te ECT АЛ 
Insured Ship/Hand.: $4.00 M Perfect! ° — Insured Ship/Hand.: $7.00 Warranty! Insured Ship/Hand.: $6.00 
Ш ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ | ШЕ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ 
SEND МЕ: ORDER # S/H! | PRICE 


gg *^сонє5$ "E mwmvoe| | | 
_ = | нЕ" m | | — — 
[22 PHONE STATES ONLY ل‎ 
MI FOR FASTEST SERVICE |— — pm —— 
CALL TOLL FREE MasterCard) VISA RUSH DELIVERIES SUB TOTAL 


APRESS ONLY $3.95 plus normal S/H. " 
| ear" | Look for the plane & ask ' MN add 6% Sales Tax 


your operator! Р Total 5/Н/ 


GRAND TOTAL 


Ш 1-800-950-9090 |— 


B COCHECKM.O. C VISA | E 
MASTERCARD [7] DISCOVER ————— 
* Г] 0 ` GARD NO. EXE, DATE at eta 


[NT Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 
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Give Your Engine The Same Treatment 


Used By Racing Car Drivers! 


With men who drive professionally, powerful engine performance is crucial to success. When these race car 
drivers get into their private cars on the highway, they want the same top performance from their engines that 
they demand on the track. That's why so many of them use FLURO-COTE. You can fest it with absolutely no risk. 


for your car: 


Rush me 


E ый ^ € 
E i epa e Agrar 
t . ^ А 
a i TES х 
ыы 5 


"мма чый TRENN 


— it santet 5 nivis as much super poly 
lubricant, FLURO-COTE does what the competi- 
tion only promises. Try an 8 oz. container and be 
convinced! Only $19.95 plus $2.00 Р/Н. 


To order CALL TOLL FREE 1-800-999.4995 
OR MAIL COUPON TODAY! 


К Acct. No 


Signature 


Sold on 100% money-back guarantee! FLURO-  { Print мате _ 
COTE must do everything that we promise or re- j Address 

turn empty container for full refund. | 

If not convinced, send for free brochure. { City 
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Enlarge Project Designs 


Craft Projector is Simple! Fast! Accurate! 
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ONE OF THEM 15 YOURS. 


Find your dream home in these six exciting I3 HOME PLANNERS, NC 


volumes packed with proven, innovative 
home designs Order your favorite category ! Dept. BK, 23761 Research Drive, Farmington Hills, MI 48024 
or send for the complete collection, with over © se PUSH by retum mail (check choice) 


i ions i i | I [](1) 315 ONE STORY HOMES 
4,050 illustrations in dn pages! н — (under 2:000 sq. t) $4.95 


и C (2) 210 ONE STORY HOMES (over 2.000 sq. ft.) $4.95 
a í Г) (3) 150 1-1/2 STORY HOMES $3.95 
a а 6 (704) 360 TWO STORY HOMES $6.95 


i [1(5) 215 MULTI-LEVEL HOMES $4.95 
и [1(6) 223 VACATION HOMES $4.95 
! C] SEND ALL 6 BOOKS AT $19.95 (A $30.70 VALUE!) 
SAVE! Order our complete . н мате - 
collection, all 6 books, only $19.95! ү 
(A $30.70 value.) b р Д 
: pco —————9Á$€Ó—— ap 
Satisfaction Guaranteed! Credit Card bait COLO CER Linc аан EREK 
are ITI l n т tan зып Е | 
Orders Call Toll-Free 1-800-322-6797  ! OVE PLANNERS NC "Add $180 lor Postage, 
Kitchener, Ontario NZH2WB add 4% sales tax. PSM92 
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i $2.00 P/H. (Califfornia residents add 6% tax.) 


{ Charge: O Visa O MasterCard O Discover 
П American Express 


RE Se 


O Check or money order enclosed. 


placed at image opening 


* Increase Mileage • Cut Down on Friction 


Here's what • Make Cold Starts Easier 
FLURO-COTE • Cut Down on Expensive Overhauls 
will do * Increase Engine Compression 


Boost Acceleration • Increase Horsepower 
* Decrease Operating Temperatures 


* Extend Engine Life 


ae ae LS СНЕ — SLO LO خود خي‎ СЕ a 


{ Taylor Enterprises International, Inc. 
202 W. Hillcrest Ave., San Bernadino, CA 92408 


8 oz. FLURO-COTE $519.95 plus 


_ State 


L «ie | — — جه ج‎ НВС NO oe 


Zip 


Projects on to: Drawing, Graph & Tracing Paper, Wood, 
| 4... Other Surfaces. 


Picture to be enlarged is 


at bottom of projector. 
Adjustable lens enlarges by fractions up to 27v; times for 


| the size you wish! Copy unlimited ideas for craft designs. 


Enlarge patterns, designs, portraits, still lifes, landscapes, 
photos, slides, designs on coins and jewelry. Projects in 
exact colors. Does not damage original. Simple instruc- 
tions. Uses household current and 60 watt bulb. Send 
$19.95 plus $2.95 shipping. 30 day money back guarantee. 
Norton, Dept. GT-239, Box 2012, New Rochelle, М.Ү. 10802 


ENLARGE or REDUCE 


Project Designs, Pictures 


Enlarge to over 10 times or «p. Accurately, Easily 

reduce 10 less than Se y 

1/10th of the бос 

original size = 
a. io 


With the Panto- 
graph. even without 
drawing talent, you \ P | 
can сору unlimited 
ideas for designe | ا‎ | 


that can be used in 
any project you work on. Easily 
copy designs, lettering and pic- 


tures from newspapers. maga- 

zines, books, photos, etc. Just place the — m 
you wish to enlarge or reduce, Then follow the lines as the 
pencil end automatically reproduces the outline in exact 
proportions to the desired size directly on your work sur- 
face. Easy to follow instructions included. (Send $5.98 plus 
$.95 shipping. 30 day money back guarantee). 


NORTON, Dept. 381, Box 2012, New Rochelle, NY 10802 


NuNorthern 


ORDER TOLL FREE 
1-800-533-5545 ın MN 612-894-8310 


Sale Good Thru 2/28/89 Key 79478 


SAVE NOW AT NORTHERN! 


Powerful 4000 Watt 
= Continuous Generator 
‘| 8 HP Tecumseh engine has cast 


177 | iron sleeve. 100% copper 
„7 windings. Recoil starting. 
m йет #16425. 
[CB кмат `\ Sale $399.99 


Famous Brand Gas Engines 
Largest selection! Thousands of 
engines in stock. 3% - 23 НР, 
horizontal & vertical shaft. 

5 HP #6051 Sale $129.99 
8 HP #6081 Sale $184.99 
10 HP #6010 Sale $224.99 


@ 8,400 СРН 2" Water Pump 
=, Chemical 


Briggs. List $329.95 Item #10996 


Sale $157.99 


1500 PSI 

Pressure Washer 
has 5-HP Engine! 

5 HP Kawasaki, 3 GPM 
pump. Draws water from a barrel or 


apes and abrasion resistant 
' seals. 28" max. litt. 94' head. 3 HP 


STOP 
PERFBOARD HOOK | 
FALL-OUT! 


M-CLIPS™ are a guaranteed perfect 
solution to this annoying problem! Fit both 
4" and 14” perfboard. Send SASE for free 
| sample or $5.99 + $1 p&h for pkg of 50 
to: AETECH, PO. 6298, Lawrenceville, NJ 08648 


Landscape/hauler attachment 

fits garden & diesel tractors. 

Dig, scoop, haul, dump, grade. 
ir Accessories include scarifier 

teeth for ripping soil. 

Approved by major tractor mfgrs. 


"RCO, Box 22733 -2P3, Еее MN 55422 


D D a = Y 
ae E- a % i. 
xm mme E з d 
Dap esr koe л... a UST ced "iL 2 7 
* | 
pora Nm 1 Lor 
М. Em". NC "ue ^. um 
i E E odora. ` Ter 
Ee er] 
Ah. 
Е x Sahat 
ae E 
e ns e ЖЕРЫ, 


ЕЕ-ЕЕЕЕЕЕ, SIZES 5-13 | 
Extra width for men who need it. 


Excellent variety, styling 
and quality. Send for 


| FREE CATALOG. 
THE WIDEST 4 
SELECTION OF THE & 
WIDEST SHOES 
ANYWHERE! - 


HITCHCOCK SHOES, INC. 


Dept. *46A , Hingham, MA 02043 


THE WORLD'S FIRST TALKING WATCH 


А 10mm thick wrist watch , д Multi-Function 
which can speak out the 
exact time in AM or PM. 
Specify Black, Beige or Khaki 
Send $99.95 Check or M.O. to 
THE BENNETT CO. 
2822 Grafton 
Dallas, Texas 75211 


The time is 

now 10:10 | 
Pinasa | 
hurry up 


Excellent Quality Guaranteed 


BOOKS! 


pressurized source. With 30° hose and 
trigger gun. 1 year warranty. Item # 157141 


Sale $509.99 


C Guards Your Farnily 
and Your Property! 


Automatic 
Security Light 
Frightens prowlers. | 
Welcomes you home. Motion detector activates light 
when movement is detected in a 40' x 60' area. 
List $109.99 Item #16272 


sale $29.99 Gas Fired "RS 


shipping not Included 


Blacksmith Shop & Iron Forging 
Great 1906 technical school textbook. Forge 
eund from tongs and chain to steam engine 
reverse shafts and rudder frames. Beautifully il- 
lustrated! Both basic & unusual projects! Popular | 
(Ъ paperback! $6.50 

/(" Steam Engine Design | 
f | Classic 1896 text provides all formulas and rules of 
(у thumb for steam engine design. Use a calculator and 
f^'| this paperback to design | 

the engine you want to 


| Send for your 


FRE 


Discount 

| Tools, Parts & 
Equipment 
Catalog! 


Save 
20 to 
50% on: 


EZ 20-7 : 


bai die 


m Winches & vmm 


а Power Tools 
m Hand Tools a Chargers 
mGasEngines — mAir Compressors 
m Generators and Air Tools 
a Hydraulic a Trailers and 

| Parts Trailer Parts 

| m Welders a AND MORE!!! 


ш И. БИШ НН. АНБ ЫБ کک‎ БЫНЫ. Е. ӘН. н ре ән. ee тын шын ыг ын 


| Send for your FREE 136-Page Discount 
Tools, Parts and Equipment Catalog' 


| 

| 

| 

| Name — 
Address 
|| 
| City — 
| 
і 
і 
і 


|! State Zp 


i Northern, Key #79478, 
` PO. Box 1219, Burnsville, MN 95337-0219 


№ Northern 


Where the Pros and Handymen Shop 
Key 79478 1-800-533-5545 
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Science 


build. Proven design. Com- 
plete detailed instructions, 
photos & drawings. Best-sell- 
ing paperback. 


$9.95 


un = set $34.95! 
WRITE FOR 
GIANT 


Discover hundreds of rare, 
top quality paperbacks, text-- 
books, and industrial refer-~ 
ences on unusual how-to: 
casting metal, machine shop, engine con- 
struction & repair, electroplating, machine 
history, machine design, steam power, black- 
smithing and much more. Send $1.00 ($4.00 
foreign airmail) for your copy of this giant 
catalog. Sent free with order from this ad. 


How to Place Your Order 


send your name, address, a list of books you 
want, the total cost of the books, plus 75¢ for 
the first book and 25¢ for each additional 
book for shipping and handling. Send check, 
money order, Visa or Mastercard numbers & 
signature. IL residents add 6 1/4% sales tax. 
Money back guarantee on all books! Order 
today! See what you've been missing! 


Build low-cost safe furnace to build! $9.95 
melt aluminum, brass, even imant 
20 pounds of castiron! Easy to Experimental 


by George Hopkins 
Incredible two volume set 
from 1906. Build cameras, 
ic uli phonograph, hydraulic ram, 
> —> Geissler tube, micro- 
: scope, batteries, lenses, 
much, much more. Clas- 
sic how-to reference. 
Over 1000 pages. Two volume 


HUNDREDS 


of other books! 


BUILD A LATHE! 


Build a precision metal cutting 
lathe with hand tools! No pre- 
cision equipment needed! 
Cuts steel to .001" inch. Large 
capacity! It's true! Complete 
detailed plans, pomos & text! 
BESH- seller! Only $7.9 95 


Lindsay 
pote 


Box 12-EX, Bradley IL 60915 


Send a catalog! I've enclosed $1.00 U.S. & 
Canada. ($4.00 foreign airmail) 
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City mE = 
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gazing inio these 
rr cn pala 
TY Knew Existed 

the future & me IS a 

olher world âp- one 


pear. Used by -— 
f . Out-of-Print 


J Smoking Golf Balls Ё 
- уо swing and to amazement о! all, the Bi 
Reached your breaking point? Wat! Dont | bal zooms off leaving HUGE clouds at 

throw expensive china, Give Stress Rock а | brightly colored smoke. REAL SMOKE! So i 


з 


nosis $19. 95 — 


Video Hy 
Most powertul sell-help programming ever mediums & in 


Pocket Lottery | 


developed. Just relax & walch TV. Incredi- i seances lor speril toss or smack. On impact, it sounds like | Surprising, irs worth every penny to see the 
bie rimas ieature 2 kinds of hypnosis & 2 T d communication. Finest Computer Baseball Cards | someone threw an entire tray o! glasses | 100% on hoir laces, Set of 2, 

kinds of subliminals. You'll be hypnotized imported balls mace of | Pick lottery numbers 250 Topps cards no | against a wall. Feels soocooo good to do и | |) 3510 Smoke Golf Balls ...... 58.95 © 
by visual effects. Then when your mind is pure spe Arig 4 — About 2 "$1295 lor any slate, and longer being printed |over & over Lightwes ight, soft. safe. Ae- Qut TALL " n | 
most receptive, subliminal messages are rysta Bai Scd ed NON CAN 1 ‚биттүү — with оле ۴ y Севган players | quires standard attery. About &'. š З БР oomeran 
flashed on the screen & embedded in the Sand-satio al Mood Enha touch. Simply select F. included. Some upto 5|[ | 662 Stress Rock . $2455] fs » M a 
Soothing music Your subconscious should n ncer (he Joder format, T years old. No dupucates == 2 Тале (T 1 ü 
her bea n lO generate actons | Fascinating ever- "push a bution and ү Таке a chance! wma | Micro Wireless Mike маха : Stunt Е 
to fulfill your desres 30 mun. each. vr changing sing | your lofiery computer 3 knows whai you Bind? | Picks up the ssghtest sounds A tran- р Of үт жй WAND , 

Just $19.95 each. sands. Tota does the rest. in 2 2571 Grab smits them through your FM radio / Plane [| 
1400 Lose Weight relaxabon аз | seconds it randomly V — Bag .. 9498 receiver with no mres FCC-aporoved D | y [ з 
- 1403 Ultra Success hounds of selects your numbers microphones operates up to 100 hours - „* 

C 1432 Transform Your Personality grains Пом gentiy | oe i ready ю go Baseball' 8 Greatest | ona single battery. Transmits within ==>" i 
P" 4am | inito naw shapes. 83-168 MHz FM. Under ideal condi- Amazing arcratt performs stunts, tricks. Just 
| 1401 Incredible Self-Confidence тевер eren 2a Teams сааат | toss into air.. ready-to-fly plane does loops, B 
C1 1405 Develop Psychic Ability en mig ^ |f | O 2248 Lottery Computer ..... 4.98 | Collector's Edition —* 4. [005 It can transmit up to 300 ft. Only | circles and returns te you every time. Hours Щ 
1433 Stop Smoking Forever dd ng - Qi ame | pst г thy ві у € 2x & less than 1 oz. With Пехібіе 
Stop smoking Forever | plains. Rotates on metal base for а mental = set of tha most А 4) antenna. instructions & batte of fun. Sturdy ligh t. lifetime plastic con- 
Solar y| break anytime. 4° x 6", . famous teams ayes Y А wr 6581 Wireless Mike . $39.95 | struction. 7” long, u^ wing span. i 
| in baseball i< i a ааа... M acria. m 
Energizer Necklace 1 4421 Sandsation ........... $11.98 history. Includes a» — V1 ] 4 А - 72983 Boomerang Plane . 2 for $2. sof 
Uk aui. a АЙ MYSTERY ELECTRONIC TOP [Ruth & Gehrig's 1927 V | 4 Pocket Electronic | ^ — — «X € Look B 
energy. івент of well-being. 4 а: 5 i | Yankees: Dizzy Doan NA Mosquito Repeller H 
: ^W "n Gashouse Gang 1934 Supenor Swiss designed Slimmer 


iT Creo HARR. raechucedg ien i 
san ne и: є + оне ра at ete ees “Chicagy | electron deviza With 
Amazing breakthrough was | | Cubs nies 1867 | DE 

developed by an israel boelectronics inventor Personalized Vanity Plates |Yankses; ne 1969 Amazin Mets | leet away Emits special 

ard granted aU patent in 18/9 Sava dr cei With your Site colors logos & slogans B Овала m чып — aia high tre- Control 
deive a contenus vet unncotceabie шү | character mes Ee um rase ters on ar with stats & anacintes A intem та! pests Shirt 
of energy when exposed 10 bghi Relief i said proot fiberglass ide -hrome гате & clear | 2570 Great Teams. 514.95 asily carried on Бей | 

ia come from tha бойу з natural ability to hea plastic cower Allow 4 weeks for delivery it bag, еіс. Only 4'4". Man- You wont! believe it's youl 


tsel onge it nas The needed energy. Dunng 


tesis most parhcipants reported dramatic liia rre | —— liquid наад nforc 
Improvements within ore week! > н __ ч - : “he Г En" і Battery included diar and panel th ор | 
| 8626 Solar Necklace ,........ $19.98 X-Ray Vision = = b : " = ELI " | |l | Electronic ge Shield ЖАША $17.85 | "cha" you in M T # 
too "T | Brass plated xp oer ronem 
DE S ebore AE A | 2) handle opens to| Electronic Pest t Repeller rer took. Improves postn too. Sipe on 
К^ Solar bones thet din. Laugh & \revealbiade.then| Repel pests | like ordinary undershirt, undetectable under 
/ /} ү Energy | | riot when peopie don / locks blade iio) win — sounds EZS 3 shia, Made In UGA. А Spec: Med (36-40); 
| d is Here | P йарык site’ Gasa MR parbcies of dust fff ekey 1o open раскі Tres i, [E Г 4237 воду LI 
Сү H-n optical Musson A debra from Jf utity kite 1 &tain-| your poisons фий ..... ыы 
2 Sun Eri Ray Specs a $2 25 hard-to-reach SS sisti ade Safety lock Тат | sprays. Small 
Only Batteries T aras ا اا س‎ areas. ih vacuum & now capab: йү. ibar- sr keychaan. J" пиу Open. | enough lo ft in — up 
54.50 Pius KS | A | Change ate drecha wands 44 attachments 1 8966 Keychain : $3.98 the palm of ' 
| 24 Page < Police Style | with soft. curable brushes. Requires 2 "C your hand, Varminex eliminales rats, meal WA Portable 
Generale Guida - Chrome batteries Or household currant w adapter N t | crewing in 2500 sq. М area. Cre ates 6 - P | Са 
Electricity | | wA [Г] 3037 Mini Vacuum ......... $24.95 atura ultrasonic sound waves that) Completa pool 1 lahis set includes 16 balls, 
FREE tor Lite! Ма expense, No mainta- d Best — + Plated | | 3063 AC Adapter ва жалаа а $1 2.95 | Quartz Crystal can't stand Маде їп U 5. under Amar- Бай аск two apr na. achon росі =СКЕ. Таке 


patent & EPA number, P inta wall 


hance, Nothing to wear out. Run motors, 
ng ott or requires $- vo battery. 4 X2 ê ulte" 


| 2 | Steel Good luck? Healing? 
eger stot ay pyle obsessis use HANDCUFFS НУ n Guarantee $ ) Se Black Lig! Li ht Bulb Energy? Crystals have 


anywhere Colorul. Mundy table measures 
about 7*5 x5' 


on or otf by a 9043 Handcuffis with Keys .. $5.98 | been used for ages lor 6839 Verminex ............ $39.95 (19070 Pool Tabla ............ $2.75 
iit oan ою И гп appliances X. ү Black Light (invisible ultra | their mysterious powers, d Nan Га: 
Undrede 1 ngs. For expe 9048 Handout Case $2.98 violat violet, ray bui) bulb) Makes | and are widely used in Answering Machine Dog Dazer 


iments. practical use or do stunts and tricks. — 
—— Connect up like battery. Learn | | Glant Balloon 


Message Stopper 
Anawe your phone at any | 
V Time without indertérence 
н Om your anyaring ma- 
chine. No more talong 
отет your оло mes- | 
Sage. Jus! peth up your recense | 
& Message Stopper automaticaly 


| today's modem techno 
E UM ا‎ etc. Voce derk | loges. Beautiful trea; 
in brilliant, fire-like colors. Create “turned |sure in its natural 
on" and supernatural effects. Many practical state About 2" in 


6316 Black Light.. $298 informal've booket 
s 1 
Official White Castle Shirt |- 225: 5^9 


piana how Hey work. Use andinidually or to- | › 
gether Set includes 2 celis & book ER Ree 
L 4937 Soler Celi Set ...... TE 54.50 duty neoprene rub- 


with vacuum "Dass [i { Li ў Тати "P dogs 
cleaner. or fill with «A legend ina by, We hone “Мру Adventure bypasses & ! мөнүн seing math aj up to 15 feet away Emits high n E 
helium lo give it | ی‎ ЭРҮ К Package Rande taik. Simply plug into modular JOCK) ound. inaudible lo humans, but discomfort- 
! ^, altical “sheer” l-ar you га ready tà go | ^ | ч 
Mme ме ihing ow v. лайт to approx. „д Made in the US & || Take a chance! [19713 Message Stopper .... $14.95 Cine venae ا پا‎ c e. о 
„ы pDenmanoeMiy hand | You get bra "Y ы p: al ILLE агу. 
| 13010 Giant Balloon ......... $14.95 ا‎ printed on а quality = new merchan- Automatic | LJ 9258 Сагег................ $2998 
zu / white 5050 shirt dise at greatly Tire Check Se F 


nt Е de with Wun trim, |reduced prices The idea mo give 


„ге n n speci adult size st a super bargam & surprise 
White Castle (34-36); M(38-40). || | 9506 Surprise $10 Value . $4.98 
L(42-44): rtr .| 866 Surprise $20 Value . $9.98 


Brune the who. Wn f hal naturally | Miniature Electric Motor 
| hand, sidearm or overhand. Cracker on end | Fast, ромеи. Drive 


Woven hand plait Genuine leather whip gr | CATS. boats, planes, 
bargain price. Length may vary a lew inches, | Models. expenments, 


See at û glance if 
уошг hires need more 
| |a. increased gas 
тийе and 


About Sf lang n Mixers, etc. Ш 99083 White Castle (Size?) .... $9.98 | و‎ 
[]6762 Bull Whip ............. $5.58 | Meady-to-run. Miracie V | Blackhead pressure checkers = 
— m n. | ga power galore. E à, 
Police Operates on 2 to 3 Remover ae Soe aes t 
i Ts K » is be , and automatically indicates 6n 
Badges Г] 4300 Set о! 3 Electric Motors. $2.49 of black - $9.95 Saveon2..$17.95 ung ves 


Live Sea Monkeys men horiowe out secret Com- 


| | 


heads 
M] Authentic — Re- Боп в blackheads 10,000 Hour Bulbs Provides over 18 cubic inches of | 
| badges are ex ./ Hatch entire family of excit- ben qi | One К ion Bulb citi 13 e RU a A ани И! 
жт Sale Fast" Guaran- | ordinary bulbs. Commercial 


rro in 5 minutes, Just 
"Instant Pets" to purified filament. Futuristic i 
engineered for long - Ше. 
bi Lg لم‎ guses burn br hier, 
less elect ur 90 | Flying 


lbs can save hundreds icio 
| То 


2700 Krypton Buibs . $9 
CO pm Bue, soas 50-Ft. High! 


teed. For man & 
women. d'a", 


Frei sett | 


| took pin | 

ng with raised spread E i M n as 

ral Ново duy mei pn. Re | play, s Eae caret, Noting oe ê 

| ра oh. E саве э pibe E use | buy. Wi With yara supply of food. ‘Complete 

E with any badge. | of tricks 

.j 9091 Private Detective Serre 1 | 
$4.98 


i Slot 
Machine Bank Style = 
Pays нч Vae Sunglasses 


| Attractive wire-framed mirror lena sunglas- 
Без were made famous by John Lennon. 
r16590.... $5.98 


Panhaentic action. 
Smaoth operation 


Accepts pennies, Алета tun vere mgs Do tricks, stunts, ax- 


anga in milione of patema, 


nickels, dimes, guar- : m. u———— 
iers, АЙ metal con- zm ach swih own ‘eo pee Seen n чйр World's Toughest Puzzle? 
strucan with chrome 1000 Magnets ......... detailed repica о! the Absolutely addictive! Tougher 
plated roni. Holds ————————— En an Ж than Rubi s Cuba? Only one 51 other 
Pos — $20 MAGNET LIFTS 100 ROUNDS Nc 701 last Seen n Tha Wrath of Kahn." Бонк bul over cage er ball "ees 20 UE 
NT (ЫЕ га Lifts to 100 pounds so&id steel! ~~ | B's with h mobile. : è ! combina- 
Г] 502 Slot Bank .. . $12 ven more underwater 7 instructons & decals nduded а. БЕ 10 Süniess s е E. UN КЕЕ 
| Lifetime Guarantee. р бо лахо [T8809 Orginal Enterprise... $0.8 99.08 ] ILI | Puzria аа ар $688 | [71 creates less drag. а i 
SS veloped alnico. Pocket size - — . TJA ain. — ا کے‎ = 
| “=a, pot Portable Electric Рап keep сыш 
| Deluxe Mini Lock Blade | = T" ver you m 
оет со p fae Pocket Spy Telescope ERI 
| steel is razor sharp and holds its edge Powerful, yet fits pocket like pen. Magnites| — Powertul 
| Excellent for outdoor work, fishing. hunting several times original size. Brings distant ob- Use standard B 
or emergencies. Oniy Sa open, 247 closed jects Closer Attractive finish battery 
y pe | | 
7) 2093 Lock Blade. . $4.98: 2 for $8.95 Deluxe Revolving Police St L] 8724 Spy Scope .......... $3.49 
| Ed йаш JA. Mà GAMME DUM 1 Johnson Smith Company 
| RIDES ON AIR! | 1001 Things Free emergency light. Altach to car roof ог Dept 8-286, 4514 19th CL E. 
| New HOVERCRAFT | Get FREE articles, novelties. books, stamps, | J&shiboard in seconds. Also makes excellent Р.О. Box 25500 
ghdes Mus magic coins. show tickets. games. films. products, | Psychedelic party мун. Realty get into Bradenton, FL 34206-5500 


k- Ove! MENA., sic 

| walks, EVEN ЧЧ АТЕВ! ч 
рер car of the lulu meas | к 

| principle of a suspension ta ride on cushion о! | offers with names and addresses. 64 1 n 
A aena jg any e Coortul piante | | | 1078 "Things Free" Directory . $198 | — === 

ха x2 mngh.4 propeller contre lime korm | NN AA ——— 

| push bution remate control unit. Simply press $3 Б) 1 RT Charge By Phone 
switch and this beauty rises and floats in amy | big TM For Fastest Service: | 
direction you wish. MNustrates fnetioniess mo- AC 24 Hours 


lion principies of full size experimental vehicles Use Major Credit Сага 


ЕВЕЕ CATALOG 
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tt gr 


| wi ume Nol Lr Ready-lo-run 
for 2D batenes (not meudad) | MB ШЫ \ о! ета you can't POSSIBLY 8 
| С 7606 Hover Crah a... Sas | Vi Giant ENTE, live 
| Travel ONE UFO | Sao AASA چ و‎ Бие o 
E | е el LLL RR 
` Smoke Alarm К No "соро ж »! RUSH FREE 96 PAGE 
| Feel secure wherever : ї you need is Ext. 2 І FULL COLOR CATALOG 
you are with this super- оь psig’ o DAMM, абут о - 


sensitive laser- controlled 
smoke alarm. Only 22 
x 4'4', Stand on desk or 


deg 1o Just release & watch it 

rise. Awes & amazes ай who watch Johnson Swath C - 

Use again and un. Made of thin Print | سے‎ = 
Dept B 


on doorknob, Stan- plasic film. With 60-ft. nylon cord to -286, 4514 19th Ct. East 
КҮШ “йез кер Ери у енды дынын И Р.О. Box 25500, Bradenton, FL 34206-5500 а 
Alarm $24.95 Г) 7572 Giant Soler UFO ...... saso | 100% SATISFACTION OR YOUR MONEY BACK 


| —— 


Make 25105100 per hour 
with Badge J Minit m 


Yes, it's really possible by making 
and selling bright, colorful Badge- 
A-Minit buttons. Buttons are 
proven money-makers at fairs, 
ilea markets, conventions, or 
anywhere people congregate 
| They're fast and easy to make 
| with Badge-a-Minit and 
| inexpensive! 

Send for a FREE Full color 

catalog and idea book, or 

send for a Starter Kit, only 

$29 35 plus $1.75 shipping 

| (IL residents add $1.87 tax) 

BADGE-A-Minit, Depi. P5289 с 

348 North 30th Rd., Box 800, LaSalle, IL 61301, Phone (B15) 224-2090 
| 


| F ngi d \ j HISTORIC 
E Front Engine апа vw NON-FIRING MODEL GUNS. 
Jaguar TMBL 077; Models Available 0599 Full size. Zinc alloy Realistic. 
i — Jm —— J| Over 30 parts. Cannot chamber or fire 
real ammo. Assembled. FREE Catalog. 
I COLLECTOR'S ARMOURY Credit 9 i 
IE iie Sit SON Ent. 515 | Lengih: 
B5 
TEX Toll Free 24 Hrs. 
на mm шш = 
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The great looks of the full size 1937 Jaguar SS-100 reproduction speaks for itself. But the 
quality of this owner-built dassic is more than skin deep. 


PVC PIPE FURNITURE | 


[vf Authenticity: All distinctive chrome (Call Toll-Free 1-800-245-1311 
.. features are custom reproduced Outside u. 5, phone collect 1-716-684- 4-1167) = | stg و‎ 
iw! Assembly Ease: No welding, fiber- ANTIE ean A! 
glassing or fabrication of parts GERGASI — || | |FREE BROCHURE 
needed for assembly | 


"T. Wi 100 Sonwi! Dr., Dept.pszss , Buffalo, NY 14225 
Т Kit Completeness: Kit packages bu. please send me the following: | 


from Antique & Classic include | С 55-100 Color Brochure and Information Package ($1.00) | | 
$1,000.00 more in standard C- XK 120 Color Brochure and Information Package ($1.00) 


Tewksbury, MA 01876 Tel. (508) 851-4514 


components and features than Name | ; 
comparably priced kits. | Address | NATIONWIDE 
See for yourself what real value in an OO, e E ааа а 2 | | PAGING 
owner-built sportscar can be. Phone (Day) —— — — — — — — — — — — — | VIA SATELLITE! 
| 1952 XK 120 Reproduction also available. 177979 Events) — — — — — — — — 2 - NUMERIC 
+ VOICE 


"1 (800) 426-PAGE 


D HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmaster? 


2307 C HWY 2 W. 
GRAND RAPIDS, MN 55744 


Бану han 
now | m a 


he | 
r training. a Жее t 
York is fascinating. If 1 can 
do it anybody can. — 

Glen Johnson, Larned, Kan. 


woo 


Too! 


Make Up to $26.00 an Hour — even while learning! 


Train | Rx Eyeglasses ‘Breakthrough’! 
FAST | ow To Buy Direct By Mail 
at Home! | | і | Sale. Easy Full line of frames. eS Cn Y m 


If you enjoy fixing things, you're a "natural" enable you to get your share of this always- : | ERN Nd tend ted 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained al — "FREE catalog. 
year in the fascinating business of Lock- are doing it. So can YOU. ' Prism Opica, inc., Dept. P529 


smithing. Rising crime has increased de- О! TRAY | "T l | 0992 NW 7th Ave. 
mand for service a thousandfold. Yet there's Me can Ker. is cea oa amine mack | since 1359 н Miami, FL 33168 


only one Locksmith for every 17,000 people! ing spare time — or in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. "" IT'S AN ATOMICAL! 


You're "in business" ready to make $10 to $26.00 FOLEY-BELSAW INSTITUTE The Anatomical Products Catalog 
an hour a few days alter you begin Paley” 6301 Equitable Rd., Dept. 11584 Discover the world's largest collection 
Belsaw's shortcut training. Easy illustrated les- Kansas City, Mo. 64120 : : ^ : ries 
| ith AL ti ; t of innovative and educational products on 
i complete wit practice equipmen N. punt. Wilmington, Del.—'"! make $50 a health, human anatomy and science 
кек а" related topics. 3628-5200 Per Copy 
6 ALL TOOLS YOURS TO KEEP Pi St. Louis, Mo.—''I cleared $110 last TOMICAL 8221 N. Kimball 
- ati ; RT 60076 
e KEY MACHINE YOURS TO KEEP Ed Boyle, Pittsburgh, Pa.—"My business going pS Tall F | кн = 
БЕ E "FREE at top speed. I’m moving to bigger quarters,” ol Free: 1-999.601- ВЕНН 


MAIL THIS COUPON e NO SALESMAN WILL CALL 
_ THIS DO-ALL PRO FOLEY-BELSAW INSTITUTE 


6301 EQUITABLE RD., DEPT. 11584 
ry on YOURS = ransas cm. wo. виш 


CHECK IT OUT! 


Rush FREE book, “Keys to your Future.” There are more opportunities, 
TO КЕЕ KEEP! Name products and services offered in 
to $100 a week Ш Address the "Classified Opportunity Mart, 
o your in- | : ! ; ' ; : 
АЙ соте... апа Ёз з — WM immediately following this section. 


you a penny 


LI ШШ ШШ ЕШ ЕШ ЕШ | You may find just what you've 
been looking for. 


What's New at "The Source" of the 
AMERICAN DESIGN COMPONENTS? "оорун 


e warehouse 60,000 items at | 51/4” HALF-HEIGHT |51/4” FULL-HEIGHT Tm MICROFLOPPY EXTERNAL DISK 


American Design Co nents- 
араван, нен hard- пос com- m f DRIVE CHASSIS 


ponents for sale at a fraction of their 
| original cost! 

You'll find every part you need — 
either brand new or removed from 
equipment (RFE) in excellent condition. 
| But quantities are limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of items on display. 

20Mb 


OPEN MON.-SAT., 9-5 (ST225 Compatible) 


THERE'S NO RISK! LUZ Oliveti #EM5520/2 


pp 
(fan cooled). | 
Can accommodate: 
2 full-ht. drives ЕР ADC item #7928 


| 1 Mb (unformatted), 135 ТРІ, 3 ms. 

access time. Power require- 

ments: +12, +5 volts. Removed 

| from operational computers — 
TESTED — LIKE NEW! 

Mfr — NEC, model FD1035 


48 TPI, 40 Track, 


Double Side/Double Density. 
Mfr- CDC 94095 


BEBZJIERERBIXIERHA-IEPEREENTEEEERE 


aout TEPAV. 50/60 Hz. 
Orig. for Burroughs computer. 


iE E | Tested-Like New кет #7928 $79.00 New} нет #17171 $79.00 еа. | Dim.: 11°Wx8"Hx 12" deep — | 
Menus iniri dieci РВ tem #20060. $159.00 2 for $150.00 New| _ $150.00 ‘item #14541_ $59.50 
psoas КАН ананан PC/XT/AT Compatible|9" TTL MONITOR | THERMAL PRINTER | 150 WATT AT/XT 


| w/RS232 IBM" Serial Interface 
120 т, 


ENHANCED LAYOUT 


(OPEN FRAME) Hi Res.... 
101-KEY io cea : 


“THE ADAM 15 Бес" | POWER SUPPLY 


(Less 
Printer! 
No sath 


(just Bu movi. ои 
Incl: hook-up diagram; сүү! 


* Membrane e = 


ж 12 Function Keys 
* Separate Numerical Cursor 


a 
r "E 
Keyboard, Tossacie ee d 
digital data drive, 2 gama rontrollark power 
supply & 1 cassette. Capable of running CP/M, 


Input: 110VAC/60 Hz. 
DC Output: «5V @ 15A 


Dot matrix. Print speed: 120 CPS; 


has built-in word processor. * LED indicators for Scroll, paper width: 81/5”. 80/132 columns/ +12V @ 5.5A 
Item #7410 Complete - $99.00 Caps & Number lock Green phosphor. Input: 12VDC. | line. Operates on 115/230V, 50/60Hz. -5V @ 0.5A 
| x 1" inclination Foot Stand Mfr — Audiotronics, Hewlett Packard #НР2671А -12V @ 0.5A 


ADAM 51/," 
DISK DRIVE 


Gives your Adam 
fast, reliable data 
storage & retrie- 
val. Can hold up to 
160Kb of information. Uses industry-stan- 
dard SS/DD disks. Connects directly to your 
Adam memory console. Comes w/disk rive 
power supply, Disk Manager disk & owner's 
manual. Mfr — Coleco, model 7817. 


Item #12830 New ~ SES 00! 


ADAM 
PRINTER 


Dim.: 144mm x 255mm x 120mm 
Item #19717 New - $59.95 


DYNAMIC MEMORY 
BOARD 


Model #900964-04 
Item #17198 New - $19.95 


115 CFM i aec 


item #19705 $79.00 
(Removed from working systems!) 
1/4 HP, 14,000 RPM 


MOTOR w/Adjustable 
Speed Control 


| Mfr. #29079 
Item #19680 New - $49.95 


MAGNIFYING 


“Upgrade your computer's memory." 

Holds up to 256Kb of memory, can | 

add in increm. as your needs grow. 

ж 0-256kb in 64Kb increments 

* Fully socketed for easy uprade 
(IBM parity checking) 

* Memdisk - simulates high-speed — 
disk in RAM memory 

* Allows you to print while still 
using your computer 

All software included. 


3100 RPM, 5-blade model, alumin- 
um housing. Can be mounted for 
blowing or exhaust. 
Dimen: 4 "A" sq. x 1175" deep 
NEW — Mír: IMC 

item #1864 $9.95 


Multi-position. 30”, 
completely adjustal ble 
swing arm, with 3-way metal 
C-clamp. Has 4” diopter magni- 
fying lens, w/ruler. Porcelain 
lamp socket and on/off switch; 
uses up to a 60W bulb. Color: 


| - beige. UL listed. 
Friction feed, Takes standard paper 81/2 x 11“. | o #13136 New - $29.95] 


item 48839 New - $69.50 12" EGA 


ACCESSORIES... COLOR MONITOR 
COLECOVISION to ADAM 25KHz — High Resolution 

| EXPANSION KIT... item #9918 $59.50 =, 

DATA DRIVE... Item #6641 $19.95 

| PRINTER POWER SUPPLY... 

| Item #6642 $14.95 | 

ASCII KEYBOARD... 

| Item #6643 $19.95 

| CONTROLLERS (Set of 4)... | 

` петёто1з $9.95 RFE 

ADAM CASSETTES... | 

| apis piis Buck Rogers & blank cas- 

5a 

| Baker's Dozen — $19.95 

| DISK DRIVE POWER SUPPLY... 

| кет #14603 $14.95 
ADAM DAISY PRINT WHEEL... 

| item #13305 $3.95 
ADAM RIBBON CARTRIDGE... 

item #13306 $3.95 | 


CW rotation, tool and appliance 
duty. 115 VAC/60 Hz. 
Shaft: fg” dia. x 1 1/," long. 
: Dimensions: 21/2" dia. x 3/5" long 
USED — Mir: Centaur/Howard Northland 72110 

Techmar #MU-203010 (w/o Ram) 


item #535 $5.95 item #7430 $12.95 RFE 

77 : late HHS GF Comit item #19977 New - $29.95 

... Ve carry a comp ete VLL L1] ie ll ako RAM Upgrade (Set of 9 chips) 
& Game Accessories and Equipment! item #19983 1 еу $17.50 


WATER/ 55 RPM SATELLITE . 
CHEMICAL PUMP POSITIONING MOTOR 


For use in pumping water/chemi- 
cals, hot/cold. Range: 30 GPM @ 
30 ft. head; max. head 50 ft. Pump 
is supplied w/1/3 HP motor, 115/ 
230V, 50/60 Hz. Therm. protected. 


| Perfect or text, CAD, & other graphics. 8- 

| color display. Scanning freq. to 25KHz. 

| Res.: 752 x 410. Input: 110/220V, 50/60Hz., 

| 75W, Mtd. in metal chassis. Works ideal- 
ly withe EGA “Wonder Card" sold below. 

| Diagram incl. Hitachi $CD1215-DTL 


tem #18059 $129.00 


| ATI Wonder Card 
пет #19693 New - $229.00 


115 VAC/60 Hz., 20W., Single 
phase. Ball bearing, induction, per- 
manently lubricated. 3 feather- 
edged, high-impact plastic blades, 
plastic housing. Can be mtd. for 
blowing or exhaust. Dim: 7” dia. x 
13/4" deep. Rotron Type 153E. 


Item #1863 $15.95 nrc 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 in./Ib. 
torque. 14W. Front flange mount. 
Inlet: 15/36" x 6"dia. х 514"H OA Dimen: 314" dia. x 5" long; | 
Mfr — SEI 4$12895—002 Shaft: 3/5" dia. x 1" long. 
Item #9983 New - $59.50 | Mtr — Matsushita or equiv. 


or 2for $100.00] нет #5149 $9.95 RFE 


NICAD BATTERY heii | AMERICAN DESIGN COMPONENTS, 815 FAIRVIEW AVE., PO. BOX 220, FAIRVIEW, N.J. 07022 MINIMUM 
ниша Е: YES! Please send me the following items— CJ My check or money order is enclosed. $15. 
| "AA" Cells Û Charge my credit card. PS-289 


(J Visa Û MasterCard Û Amex 


Card No. 


Exp. Date 
signature | _ 


Ота pet 
4 AA cells connected in series. 


„нет #1264 5 packs/ $9.95 LIII ein ee БАБЕ 


Telephone: Area Code Number 
Name 


5C" celis connected in series & Shipping & handling: we ship UPS unless Address 
otherwise specified. Add $3 plus 10% of total. ی‎ 
Й wrapped. Item #19675 $7. 95 Canadian: $3 plus P.O. cost. Charge only. | City 
7.2V Sales Tax (N.J. residents only, | z 
@ 1.25Ah. please add 6% of total) State Zip , 
ER TOTAL ; iri Э 


umo TE $9.95| For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000. 


Classified Opportunity Mart 


Reach 4.3 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. April Issue Deadline (on sale March 14) 
is January 27. Rates: $9.35 per word. Min. ad 10 words. Darker 
type (Bold) words $1.00 per word extra. Display Classified: $520 per 
inch. Payment with order, or charge your Visa, MC, Amer. Exp., or 


Ernestine Grant, Class Adv. Dir. 


$100.0 

$99.00 
mare $99.00 
== SCIENTIFIC ATLANTA $140.00 


4 STARGATE 2000 CORDLESS | 
*NEW 


CABLE CONVERTER $99.00 
THE BEST BUYS & WARRANTIES 
РОВ DECODERS & CONVERTERS 
START WITH A FREE CATALOG 
FROM: 
M.D. ELECTRONICS 
115 NEW YORK MALL 
OMAHA, NEB. 68114 
ORDERS & CATALOGS CALL TOLL FREE: 


1-800-624-1150 


FOR INFORMATION & TECH SUPPORT 


Mec (402)554-0686 сор. 
AUTO SUPPLIES & EQUIP. 


SLICK SO FOR LESS. $31 postpaid/ 


BEAT ANYONE. Quantity discounts. DEAL- 
ERS WANTED. ALSO AMSOIL, EN 


ERGY 
RELEASE. B&J SPECIALTIES, Box 7783 


—PS, San Jose, CA 95150. (1-800-537-7932). 
(In CA (408) 28-SLICK). 


ALTERNATOR/STARTER repair parts 
and equipment for domestic and many for- 
eign models. Send $2.00 for information. 
S. man 7218 Ketchel, Comstock Park, MI 
49321. 


COMPRESSED AUTOS, SECRETS 
REVEALED, $1.00 catalog, Pneumatic Op- 
tions, РО. Box 1574, Grass Valley, CA 95945. 


| Do You Own A 
Garage Door Opener? 
Then You noes The мышы ы Button? 


ww Мырат МЕ Бану By а а cT pana Path 
SEO replace waak oo, Ga [ 
а меер bu glare ouf of your mouse tro 2n 
heen cand steal eal he c T LIN 
© The Garege Button ^ TASES ant Poise gar No rer gly 
Vengreters. clipped 30 the шты mal ma get а! 
A Works «wiih all Sears ®, Gere * ve = China ® 
Chatelain * LITERE p" gr 
ys m wrth ШЕР: v.negat ГТ M ита менне [є 
È Longer ran де ие а аи are 
protect Sirdar pru ter eect ERT adr пч} 1 
Makes А Great Git, Order Today! 1 Tear Morey Back CGusrantes 
For А Aecorded INFO Message call Ahr. 1-404-699-2140 
Ving and MC Orders ONLY call Zàhrg , 7 days ш week 


= > 
EASA" | : 
or Send $15.95 * 3 00 postage & handling per unit ordered ta 
Caney Systema, PO Bor 43725. Dept 512, Alina, GÀ, 30336 


AUTOMOBILES 


BUILD A BIKECAR 

The Amazing Mini Car You Can 

Build with Bicycle Parts! 2 
{Electric Motor um 


SEND TO 


m. SPORTRAN C0. 


| 118 | POPULAR SCIENCE 


VAPOR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334. 


i$ It True You Can Buy Jeeps for $44 
through the US. government? Get the facts 
today! Call 1- 312- 742-1142 Ext. 4606. 


ALTERNATORA; GENERATOR Rebuilding 
Book. Frice: Hedelund Engineering, Box 
26044, Las Vegas, NV 89126. 


adv. 
Bargain AutosSeized 
By Gov't Direct To 
YouStarting At$100! 


Many makes, models, available. 
Chevys, Fords, Dodges, Ply- 
mouths, as well as Cadillacs, 
Mercedes, BMW's. Also furni- 
ture, TV's, stereos, expensive 
jewelry, homes, much more. 
Phone for free information 


1-216-453-3000 Ext. А9369 
© 1988 DSA EA193-2 


GOVERNMENT SEIZED Vehicles from 
$100. Fords, Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide, (1) 805-687-6000 
Ext. S-20025. 


SLASH Automobile Expenses In Half. 
Trade Secrets Revealed, Free Details. Uni- 


| versal, 39 Tynan St, Staten I Island, NY 


10312. 


| SEIZURES Cars-Trucks — 
Boats — Houses. Available Everywhere! 
Complete with FREE Current Listings - 
ошен Surplus Hand Book $9.95 
pe "ZERO TOLERANCE MANUAL", PO. 
OX 28114-PS2, Minneapolis, MN 55428. 


SAVE MONEY! Discover proven ways to 
cut your car insurance costs. Free details. 
S. Vouche Industries, Box 948, Bensalem, 
PA 19020. 


CLASSIC CARS 
BATTERY MASTER SWITCH 


Patent Pending 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
81 4-684-2603 


Quantity discounts— 12 units or more. 


AVIATION 


JET POWER! 


G8-2 PRESSURE JET 


£d FOR HELICOPTERS, 
"— PLANES A GLIDERS 
e PLANS е KITS 
COMPLETED JETS 


BUILT BY HOME BUILDERS 
FOR OVER 20 YEARS! 
"JET POWER" COLOR VIDEO (VHS) 29.95 


130-LB. THRUST JET BLUEPRINTS... 25.00] 


20-LB. THRUST JET BLUEPRINTS .. 
Send for FREE BROCHURES! 
$70.00 — Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


. 15.00 


| n HELICOPTER 


SIMPLE, LOW - COST ASSEMBLY 


è Carnes one person-plus 
è Tip-jet powered 


* Mo license needed | 


PLANS — fully illustrated: 
Only $14.95* 
THE 


Helicopter Experimenter's| 


HAMDBOON 


Only $10.95* 

Ж SPECIAL! Ж - 
Both Books: Only $19.95! 

PORI TGN: add #4 FUE. Pune enlIg. ] 


Riderwood, MD “21139 


Credit cord order line: 
dial 1-301-583-6366 


UNIQUE 
PLANS 


X 3365 
MODE LS WAUKESHA, WISCONSIN (53187-0336 
| — ШШ О 


натан HELICOPTERS 


5 Models 

Available 
You Can Build fer Under *900 
Vertical Takeofl and Landing 

Hover Flight/No License Required 
INFORMATION PACK $5.00 

laches: epece, pholkos, prices 


Box 397-8 


| [8] BW ROTOR C0.,INC. Towanda. KS 57144 


Service cooling 
Непа casing 

Tak e-oH distance 
Landing deskance 
Ferry range imal 
Hürmal randee 
Endurance 


йн. WhO 

Di TOLL 
YD « miles 
400+ mies 

2+ hours 


send $70.00 check or money order in us. fynds oniy (aa D. outside 
LSA payable to Moshier Technologies Corporation. All anders promptiy 
shipped first class. mall Satistacteon guaranteed 


: ы Backs refici 


zapi смагі Road, Аннай Vie CON HHT iio 
Torprasughi TEES Mosher тотыйк Û par gm. All date pected 


Diners Club Account (give # & exp.) Advertisers using box number 
in ad must furnish name & street address for our records. Send order 
& remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 
380 Madison Avenue, New York, NY 10017. For advertising infor- 
mation call 800-445-2714. 


Dorothy Ellis, Sr. Class. Adv. 


ze 


AMAZING 179lb flying machine 
CLIMBS to 10,000 feet NO LICENSE re- 

quired NO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Eas- 


| iest, en way to fly for complete info 


+ FREE Demo flight send $5.95 to: Free- 
dom Fliers, РО. Box 135B, West-Pittston, 
PA 18643. (Buy One Be A Dealer If Open. ) 


FREE FLIGHT! Build Biplane Glider for 
under $50. Plans $8. Grandora Enterprises, 
Box 421, St. Brieux, Saskatchewan, SOK, 
зо, Canada 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built. 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/ water. Complete plans and 
booklet. $11.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


Documentary Film, "Force Beyond" Pow- 
ered By Ordinary Lawn Mower Engine. 
am lete Plans and Supply Sources. $10.00 

To: Herb Bartlett, PO. Box 156-5, 
Si apd le WA 98383. 


DO Super mileage carburetors work? 
FIND OUT FREE! TDC, 2069 Zumbehl, 
Suite 173-2C, St. Charles, MO 63303. 


HOVERCRAFT Plans, 3 to 160 Hp In- 
formation $4.00 (refundable). Sevtec, P Box. 
846, Monroe, WA 98272. 


HOME CRAFTSMAN | 

MAKE WOODEN TOYS, whirligigs, clas-| 

sic autos, swing sets, doll houses, crafts, 

furniture with our plans, parts, kits, sup- | 

plies. Color catalog subscription $1. (614), 

484-4363. Cherry Tree Toys, Belmont, OH 
43718-0369. 


COMPLETE CLOCK KITS FROM $5.90! 
Music movements $1.95! Components, 
plans, epoxy, prints-over 800 clockmaking 
items. Wholesale catalog $3.00 (credited). 
Steebar, РО. Box 463-S, Andover, NJ 
07821-0463. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


8'/70' — Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes 
— Tunnelhulls — Duckboats — Canoes — 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND 
FOR GIANT ILLUSTRATED CATALOG 
$3.00 ($5.00 airmaili—Book “Amateur 
Boatbuilding” $6.00—CLARKCRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


EVINRHUDE —OTHER юп? 
BARGAINS... All Sizes.. - $2.00 Han- 
dling. Scott McCulloch ... Electra 
Marine, 610 Merrick E New 


York 11563. (516) 599-3003. 


BOAT PLANS—PATTEHNS —RITS  — 
For Home Builders. Hundreds of Proven 
designs — 7'/55' — Hydroplanes — Canoes 
— Kayaks — Rowboats — Duckboats — 
Dories — Bassboats — Sailboats — House- 
boats—Sportfishers— Quick and simple 


| Stitchenglu. Tremendous savings! 160- 


DESIGN BOOK 24.00 airmail ($3.00 slow 
9152 Rosecrans, Box 1804/PS ОВ, 


GLEN-L, 
Bellflower, CA 90706. 


ASTRONAUTICS 


ROCKET MOTOR MAKING TOOLS and 
supplies. Catalog $3.00. Impulse Reactions, 


Box 61342, Seattle, WA 98121. 


BUILD YOUR OWN 
ROCKET MOTORS! 
|| * 40 POUNDS THRUST! 

* FIFTY CENTS EACH 


* BUILD A DOZEN IN 
AN EVENING! 


send 52 DO tu 
Dept PS 2 THE TELEFLITE CORPORATION 
11620 Kitching SE. Moreno Valley, СА 92387 


SPACE/TIME CONTROL TECHNOL- 
DGY! AMAZING DATABASE CATALOG! 
52: REXCO, BOX 1258, BERKELEY, CAL 
34701 


POWEHFUL ROCKET KITS AND MO- 
rors. D thru F power and HIGHER Cata- 
log $2.00. HSR, Box 5127, Reno, NV 89513. 


ENERGY SAVING 


| DRAMATICALLY REDUCE Building ceil- 
ing insulation and energy cost. Send $10.00, 
Wiebe, Box 138, Blumenort, Man. Canada 
ROA ОСО. 


, ШЕТ the earth cool your home. Simple, 
inexpensive cooling coils require water un- 
der 50F Central air ar window units. Send 
$1 for brochure. Natural-air, Rt. 1 Box ЗА, 
Tappen, ND 58487. Dealer inquiries invited. 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8201, Edmonton, Alberta, T6H OLO, 
Canada. 


SURPLUS solar cells, A con Catalog 
$2.00 refundable. Applied Photovoltaics, 
Box 2773, Staunton, Virginia 24401 


200 UNCONVENTIONAL ENERGY 
TECHNOLOGIES! AMAZING DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


FUEL FROM WATER. AE Indepen- 
dence with hydrogen. Amazing free report. 
Merit, Box 694, Louisville, КҮ. 40201-0694. 


ENERGY, TESLA COILS, ANTIGRAVITY, 
UFO'S, PARANORMAL PHENOMENA 
Information package - $5.00 - HEER, P.O. 
Box 5286, Springfield, VA 22150. 


FREE ENERGY! Fuel-less Motors and 
Generators! H&A, R2EPS, Bowling Green, 
MO 63334. 


SAINT Elmo's generator. lonized air 
converts wind energy to electricity. Free 
lans. Generator, Box 261, West ! ewton, 
‘A 15089. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
БІК Jane, NY 10014. (212) 929- 2293. 


FOR THE HOME 


PROTECT YOUR HOME While On 
Vacation. How-To Booklet $3.00. Protect, 
119-A Morehead St., Morganton, NC 28655. 


BUY CARPET & VINYL DIRECT. 
Savings to 80%. Name brands. FREE 
QUOTES. JOHNSON'S CARPETS, Dalton, 
GA 30720. (800) 235-1079; (404) 277-2775. 


RADON HOME Detection Kit, SIMPLE 
use, one - $20.00, two - $35.00, includes Lab 
test. G.C. Enterprises, P.O. Box 279P, East 
Pgh, PA 15112. 


RADON TESTING —inexpensive. Infor- 
mation $1.00. RMS, P.O. Box 971, Carbon- 
dale, IL 62903. 

HOME CONTROL 

Control your existing lights and appli- 
ances from anywhere in your home with 
plug-in modules. Guaranteed. Free infor- 
mation. FUTUREHOME Daistributors, 
Dept. P302, PO. Box 7331, Roselle, NJ 
07203. 


DO IT YOURSELF 


44321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


SOLAR, GREENHOUSE, AND ENERGY 
SAVING PRODUCTS CATALOG! 60 pages. 
Order from one expert source. America's 
largest чоя: y saving mail order house! 
$1.00 postpaid. Solar Components, Dept. PS, 
88 Pine, исен, NH 03103. 


ELECTROPLATING Complete textbook. 
Electroplate metallics - nonmetallics. 
$11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 


200 SUPPRESSED/DORHMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


SURVEILLANCE-COUNTERSURVEIL - 
LANCE! Guaranteed Lowest Prices! Huge 
Catalog $5.00 (Refundable). PROTECTOR, 
P.O. Box 520294, Salt Lake City, UT 84152. 


VOICE Disguisers! FM Bugs! Telephone 
Transmitters! Phone Snoops! More! Send 
Stamped envelope: XANDI ELECTRON- 
ICS, Box 25647, Tempe AZ 85282-5647. 


BATTERY CLOCK MOVEMENTS. Low 
Prices. Catalog $1.00 (refundable). Yankee 
Ingenuity, Box 1138, Altus, OK 19522. 


* GRAI—Gravily Generator... и 
+ EMLi—Electro Magnet Coil Gun/Launcher ... 


KITS with All Necessary Plans 
. МЕТЗК—РМ Voice Transmitter 3 mi Ran 


' BTC3K— 250, Volt 10-14" 


+ LHC2K—Simulated Multicolor 

* BLSIK—100,000 Watt Blaster Delense Device 

* TMIK—100,000 Volt 20" Affective -a 
Intimidator .. 


. PSPAK- Time im ri Wave Pistol... 
. АН New 
Plasma Saber .. 
+ MVPIK— See in Dark Kit .. NAR 
* PTGIK—Spectacular Plasma Tornado - 
Generator . . Cs 


ASSEMBLED With Al Necessary instructions 
* BTCIO—50,000 Volt-World's Smallest 
Tesla Coil ... 
| * LGU40—1MW HeNe Visible Red Laser Gun.. 
* TAT30— Auto Telephone Recordin 
+ GVP10— See in Total Darkness IR Viewer 
* LISTI0— Snooper Phone Infinity Transmitter 
« IPG70— Invisible Pain Field Generator 
Multi Mode .................. 


* Catalog Containing descriptions of above plus | 
hundreds more available for $1.00 or included free 
with all above orders. 


Please include $3.00 PH оп all kits and products plans 
are postage paid. Send check, MO, VISA, MC in US | 


funds. 
INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 
home Connects between any cassetle or [ape 

- recorder and your telephone line. Starts aulo- 
I matically when phone is answered Records both 
aes öl conversalon Stops recorder whan 
: phone is hung up 


EACH Oty Duc Ама 


Super Powerful FM TRANSMITTER 
Many times mire powerful than gather traasmatars 
Transmits up Io Ye mile to апу FM radio -Easy 10 
Assemble Kii - up to 3V баегу inol mel} 
For catalog of Transmiters, Voice Scramblers and 
other specialy items, enclose $2.00 to USI Corp 
Сы! 407-725-1000 or sand $19.95 + $1.00 
shipping per itam to: USI Corp.. PO Bax 
P&-2052, Melbourne, FL 12902 СОП OK. 


$2.00. 
ox 215, 


SUPPLIES Wholesale 
1000 Items. Catalo 


ALARM 
Save 60%, 
ALARM DISCOUNTERS, P.O. 
Kingsville, MD 21087. 


ROOM SURVEILLANCE 
TELEPHONE 


This is a normal functioning 
telephone! EXCEPT it has a 


| secret built in room monitor 
Only YOU сап call and monitor all room conversations 
| using а secret code, and never be detected! 
| $175.00 — 6 month Warranty — Phone Tap Catalog $3.00 | 
LISTEN ELECTRONICS, 603 Elgin, Muskogee, OK 74401 
1-800-633-TAPS 


| fessionals 


TEACH ANY | 
DOG IN MINUTES 
Complete system, book and device. 

All you need to raise and train puppies, 
dogs of all ages. Never falls! 
Uses dog's keenest sense. 


Corrects.. к 

è Housesoiling Xe Barking * ‘Gun Shyness 

* Jumping wi. Biting a g: Breaking Point 
е Chewing fe * Digging = * Over Ranging 


* Car i: EN coke * Leash 
For: Family D 


ON TV with: Barbara Walters, Joh 
AMERICAN FIELD, TIME MAGAZIN 


EASY TO U 
NOT кБ 
BEWARE OF IMITATIONS! Our Pats. 43498266 #31591. 
REHABILITATE DOGS: from Electric эпосу, Gunshy Car Sickness. 


* Busting Birds 
s * Hunting Dogs * Stock D 


. ee: ati 1 times TN с, Drop а Self Control 
è Sit in е Go * Gua 
© Heel | E „е Fetch в Hunting 
к: Stay و“‎ . © Utility = тда 
e Sled Dogs е All D 


Carson, Dick Cavette, Art Linkleiter, Merv Griffin. ARTICLES: SPORTS а 
TV GUIDE, HUNTING DOG, WALL STREET JOURNAL and others worldwide. 


A science engineering breakthrough! A set of unique dog-sound makers that cc condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near hypnotic control, even at a distance. No leash needed. 
Novices become experts. This new discovery is a learning-sound catalyst that teaches direct to the dog's 

mind. Renders bodily paintraining obsolete. Safer. Kind. Yet, more powerful! Dogs simply don't fight it. Tunes 
dogs in, makes them want to please you. Unequaled loyalty-bonding. Same instruments and system 
(the Dr. Miller patents) dispensed by veterinarians for dog behavior. Now, thousands of satisfied users. 


FROM $25 TO $175 x» |, 
ER SYSTEMS 


A division of Environmental Research Labs ©1988 


FREE CATALOG 
lease Write: 


429 Wilshire, Box 1250, Agoura Hills, СА 91301 


ро IT YOURSELF 
LASERS, from $40.00 write MWK In- 


Le 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
| every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 
Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


zOO SUPPRESSED/DORMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
CATALOG! $2: REXCO, BOX 1258, 


BASE 
| BERKELEY, CAL 94701 


WIRELESS CONTROL FOR SECURITY, 
ENERGY, GENERAL HOME. Using your 
computer, complete plans $9.95. PDSL, Box 
6780, Reno, NV 89513. 


VCR Owners don't use head damaging 

cleaning tà apes, Clean heads the way pro- 

Tool and detailed manual. 

$5.00. Easy. PA.R. Video, 3404 Hillcrest 
Rd., Harrisburg, PA 17109. 


SURROUND SOUND DECODER kit 
with Noise Reduction/Rear Speaker Am- 
рте $39.95. Send SASE for catalog. Del- 

hone Industries, Box 150, Elmont NY 


| 11003. 


DETECTION - Surveillance, Debugging, 
Kits, Latest High-Tech Catalog, $2.00, De- 
tection Systems, 2515 E. Thomas, Suite 
16-864, Phoenix, Arizona 85016. 


NEW.. . REPAIR YOUR OWN TV, EASY. 
Write: Research, Box PS, Colville, WA 
99114. 


PROJECTION TV ... Convert your TV to 
pora 7 foot picture... Results compara- 
ble to $2,500 projectors. Total cost less than 
$30.00... Plans and 8" Lens $24.95 . . . Ius- 
trated information FREE Macrocoma-af, 
Washington Crossing, Pennsylvania 18977. 
Creditcard orders 24H RS. (215) 736-3979. 


SURVEILLANCE. Debu ging, Kits Cat- 
alog $2.00. TECHNOLOG SERVICES, 
829 Ginette Street, Gretna, LA 70056. 


BUILD YOUR OWN COVERT WIRE- 
LESS VIDEO CAMERA YOU CAN MONI- 
TOR ANY ACTIVITY USE WITH YOUR TV. 
Plans send MO. $10.00 to: РО. Box 4021, 
New York 11356. 


MICRO FM TRANSMITTERS, books on 
voa wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00. EF SILON CO., FO. Box 291513, Los 
Angeles, CA 90029. 


REVERSE UTILITY METERS - PHONE 
PHREAKING - HACKING - Unusual Pub- 
lications - Box 4b € $1.00 - (refundable). 
Alternatives, Box 4P, Carthage, TX 75633. 


dustries, 9852 W Katella, Suite 340PS, An- 
aheim, CA 92804 or call 714-956-8497. 


WE have discovered a very unique way 
of storing your GARDEN HOSE, send 
$1.00 with stamped, addressed envelope to: 
HOSE, 912 N. Canal St., Alexandria, IN 
46001. Allow two weeks for delivery. 


PLANS, BLUEPRINTS 


GAZEBOS—ARBOR РЕМО „м. 
DESIGN | BROCHURE = 


LYTEC PLANS 

BOX 280 

SANIBEL, FLA. 
33957 


#201 
PLANS $8.95 | 


rKITES 


| FREE COLOR CATALOG 
Choose from over 100 kites. 
| Many unusual & innovative designs. 
i Call or write for your catalog today! 
Into The Wind * (303) 449-5356 
1408-P Pearl St., Boulder, CO 80302 


i [] YES, SEND ME A FREE CATALOG { 


| Мате і 
| Address А 
pi | 
| State Zip I 
La se ss to 
TOOLS & MACHINERY 


4” METAL Cutting Lathe $109. 80. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, De 
ae 3736 South 7th Avenue, Phoenix, AZ 

2041. 


“SHARPENERS REPORT” Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment. FREE Brochure. SKOG Company, 
Dept. PS2, PO 22559, Minneapolis, MN 
55422. 


BOLTS, SCREWS, TOOLS. WHOLE- 


SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


FEBRUARY 1989 | 119 | 


TOOLS & MACHINERY 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Unimai * Compact * Maximat * Myford * Sherline * Atlas * Je! 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders - 


BIG DISCOUNTS POWER TOOLS 
Milwaukee, Porter Cable, Makita. FREE 
CATALOG! 1-BOO-243-3570 Sara Tool, 
117 Benedict, Dept. PS1, Waterbury, CT 
06722-1940. 


POWER TOOLS AT DISCOUNT 
PRICES. MAKITA, BOSCH, FREUP. FREE 
CATALOG BEABER TOOL & SUPPLY, 
РО. BOX 8047, GREEN BAY, WI 54308. 


REAL ESTATE 
FORMER FHA PROPERTY OWNERS 
could qualify for GOVERNMENT 


REFUND. Kit $5.00. Refund Consultant, 
Box 169, Middlebury, IN 46540. 


a meae HOMES from $1 í 
repair). Delinquent tax property sses- 
sions. Call 805-687-6000 Ext eposse 
for current repo list. 


REPOSSESSED homes from Gov't from 
$1.00 plus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. 8232. 


DOIT YOURSELF! 


Do it for yourself, your family, your fu- 
ture. Own 20 acres or more of un- 
spoiled, uncrowded MONTANA LAND 
for recreation, hunting, fishing, camp- 


ing, hiking—BARGAIN PRICED: 
$9,750 and up. Financing available. 
Call the experts today 
1-800-252-LAND 
(in Montana, 406-587-5469) 
Yellowstone Basin Properties. 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up]. close to Yellowstone Park. starting ат 


$7,450. Easy Owner Financing. Guaranteed Ac- 
cess. Warranty Deed, Insured Title. Free Brochure. 


Rocky Mountain Timberlands 
8701 Huffine Lane, & Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 & (406) 586-8088 


Call Toll Free: 1:800-777-9958 


FHA GOVERNMENT HOME- 
OWNERS, INVESTORS: GET YOURS! 
HOW-TO SECRETS REVEALED! 74.00. 
Dailey, 3122 N. Federal Hwy., Suite 263A, 
Lighthouse Point, FL 33064. 


NORTHERN IDAHO. 5-10-20 ACRES. 
Beautiful Northwest forest and lake coun- 
try. Hunting, fishing, recreation, retire- 
ment. Hundreds of parcels. Easy terms. 
FREE brochure. NATIONAL ASSOCIATED 
PROPERTIES, 1111-PC Sherman, Coeur 
d'Alene, ID 83814. (208) 664-8161. 


BUSINESS OPPORTUNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-5, Hickory, NC 28603. 


$100 POUND From “Junked” Tires! 
(Send Stamp). LaVallees, Fountain, FL 
32438. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 

неро. Mellinger, Dept. C2694, Woodland 

ls, California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
22191(LLC), Tampa, FL 33622. 


REPAIR HYDRAULIC JACKS — Free de- 
tails. Hydraulic Parts Supply, Dept. S, Box 
4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT BEEHR 
GANS! Easy $458 weekly! Free informa- 
tion, Hornsbv s; Box 1214, Franklin, TN 
37065- 1214. 


120 | POPULAR SCIENCE 


| substantial 


| Information: Industrial - 


| (Hug 


MAKE HOMEMADE BOOKLETS. ГУЕ 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
РО. Box 1039, Gatlinburg, TN 37738. 


free in 507 Magazines. 


ADVERTISE 
s M Иннин, Box 11W, Atlanta, GA | 


$18,000,000,000 
Found Money 


Eighteen billion dollars 
still unclaimed from 
Government. Claim your 
share. For 
free information phone 
1-216-453-2341 ext. 
L.9095 ©1988 DSA DL238-4 


DISCOVER HOW TO Start your own 
Successful Business at home. Seven profit- 
able businesses revealed. Free details. 
Guaranteed. Webster Co-Operative Pub- 
lishing, 777 Hawthorne Place, Webster, NY 
14580. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial 
Box 4309-Y, West Covina, CA 91791. 


MONTHLY INCOME! Easy 
Mone) making Plan. No Investment. Mc- 
Box 5529-Y, Diamond Bar, CA 

91765. 


GET PAID for reading books! Write: 
Pase-BR7, 161 Lincolnway, North Aurora, 
IL 60542. 

FIMANCIAL INDEPENDENCE, Start 

ur own PROFITABLE BUSINESS at 

ome. Free details. Unique Concepts, 10290 
Monte Vista, Montclair, CA 91763. 


MAKE High Profit, Hot Selling License 
Plates, Signs. VACUMAGIC, PO Box 24986 
(LLC), Tampa, FL 33623. 


$1000's WEEKLY processing mail. 
Start immediately! Postage/Supplies fur- 
nished! Details - Sase. Opportunities, Box 
209PS, Brooklyn, NY 11219. 


$85. MAKES $55,000-. SELL RE- 
PORTS MULTI LEVEL HY MAIL. FREE IN- 
FORMATION. SASE. "MONEY". Box 306, 
Holcomb, Kansas 67851. 


BIG MONEY can make you happy! Ex- 
citing details FREE! JBC, Box 064, West- 
minster, MD 21157. 


ALUMINUM SCRAP — Recycle Yourself 
—MAKE UP TO $25.00/POUND! FREE 
PS92, Box 127, 
Alexandria Bay, New York, 13607. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnyman's—P592, Box 250, Al- 
exandria Bay, NY 13607. 


$392.00 FROM Square Foot Plywood 
Demand), Revealing Proof $1.00 ( Re- 


fundable), Woodwins, Bridgewater, MA 
02324. 


OPENS ANY LOCK WITHOUT A КЕРҮ! 7 


Amazing KEY GUNT ы 
Sells On Sight To 


Car Dealers, Police : 
Departments, Towing — 
Companies, Ete 


YOUR COST 
Sample.......579.00 each RETAIL $99.00 
| 10 or More. .349. 00 each Escloiez Disribaterships Атны Ме 
PANASONY VIE South тайин Highwey 
CORPORATION "aes ae 


TAKE Catalog Orders. We drop-ship 2955 
best- бе ialty products. west 
below wh N rices. Immediate deliv- 
егу. 5 vapor) бак business opportunity. 
Free k. SMC, 9401 De Soto Ave., Dept. 
28-03, Chatsworth, CA 91311-4991. 


PLANO TUNING PAYS: Learn with ap- 
proved home study course. Diploma 

anted. American Tuning School, 17050 
Telfer Dr., Morgan Hill, CA 95037. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, Mad- 
ison Hgts., MI 48071. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702- 3740. 


SPARE time fortune in Vinyl Repair. 


Huge demand creates exceptional profits. 
We Supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


EARNINGS Unlimited! Mail Qur Bur- 

lar Alarm Advertisements From Home! 

BM Merchandising, Box 59314, Chicago, 
IL 60659. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 


REPLACING THEM. CALL TOLL FREE 1 
(BOO) B26-B523 OR WRITE: THE 
GLASS MECHANIX INC., 10170 NW 47 
St, Sun Rise, FL 33351 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angeles, CA 90093. 


$10,000 MONTHLY Taking Fhoto- 
graphs at Home! Call recorded message: 
(303) 674-8155. 


$40,000 ON 1/3 ACRE! New hydro- 
ре eae pleasant, practical! 

e information. Planter', x 1214, 
Franklin, TN 37065-1214. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 
Build the best giant screen projection TV for home or high 


profit with lenses and screens utilized by SONY, ZENITH, 
SYLVANIA, and MAGNAVOX! Simple construction! Illustrated 
information and complete parts catalog $2.00... Money 
back guarantee! 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOF, PA 18512 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
yearly! Call TOLL-FREE for Valuable 
report. -BOO-32*-2597. Glas-Weld Sys- 
tems, Box 5755-C2, Bend, OR 97708. In 
USA or Canada call toll-free 1-800- 
321-2597 for valuable free reports. 


14,947 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
free. Harbor, Box 1719-PS-2, Yuba City, 
CA 95992, 


START A USED CAR BUSINESS AND 
MAKE BIG MONEY Detailed Instructions, 
$10. Hadco, Box 1365, Hilliard, FL 32046. 


$3,000 MONTHLY with zero invest- 
ment! Unlimited potential with risk-free 
business. Free details: TXI, 5764 "D" St., 
San Bernardino, CA 92407. 


$24,000 IN YOUR BACKYARD. 
Spare-time growing profitable specialty 


plants. Easy—start with $50. Free infor- | 


mation. Homestead Growers, Box 988-Р5, 
Friday Harbor, WA 98250. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. Mc- 
ана Вох 5529-Y, Diamond Bar, CA 
1765. 


$4000 PER WEEK LISTENING TO 
PEOPLE'S SECRETS!! LEGAL! Details 
$2.00/Refundable Write: TRIACOM, Room 
A-07, Box 5, Brunswick, OH 44212. 


PROFITABLE Gold Foil Printer. Person- 


alize business cards, pencils, matches. Free 
Details. Gold, РОВ 24986 (LLC), Tampa, 
FL 33623. 


HUNDREDS weekly easily. Assemble 
PROVEN products. Spare Time. No Expe 
rience. Free information. IEC, Box 2297. 
Silverdale, WA 98383. 


NEED MONEY? Free Grants, Signature 
Loans, Business Loans. Write Action: #7-Y, 
Box 5499, Diamond Bar, СА 91765. 


MAKE Rubber Stamps. Highly Profitable | 


Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


SUCCESS! WEALTH! POWERI You can 
have it all! Free Information: PARAGON, 
316 Wellington, South Lyon, MI 48178. 


ASSEMBLE PVC Furniture. Free re- 
port reveals how to double your income in 


60 days! Easy. Write: PVC, 771Р5, Battle | 


Ground, Washington 98604-0771 


‚БОО YEARLY “hidden” in your com- 
ter? Yes! Yes (ree report: Simpson, 771 PS, 
puter? Ground, Washington 98604-0771. 


| 98604-0771. 


| new or existing small business. Gran 


SUCCESS... 


| WHAT DOES IT MEAN? 


We all have different desires, expectations | 
and goals. A dream that many of us share 
is to have an @PPORTUNITY to be 
successful. 


Let's face it, given the chance we would all 
like to work for ourselves, but we lack the 
most essential ingredient... direction! 


| An amazing business idea that's easy enough 
| to run from your own home is now available. 
Order processed immediately, so don't delay. 
Send *12.95 + 51.00 postage & handling, | 
check or money order to: 


SUCCESS PAPERS LTD. 
40 Miller Rd., Newton, MA 02159 


$200 DAILY reclaiming “Discarded Са 


Batteries" Easy! (Free) details: Battery, 
man, 771 PS, Battle Ground, Washingto 


SUCCESS! MONEY! POWER! You ca 
have it all. Free literature. St. Thomas, - 


| Spring, New Britain, CT 06051. 


PROVEN, SUCCESSFUL, home oper 
ated business! Start on a shoe string 
Guaranteed! Free details! Paramoun 
Aeris Route #4, Box 462-A, Boone 

2860 


HOT NEW FIELD! Recharge toner car 
tridges for laser printers. High growt! 
market. Huge rofit potential. Free detail 
Write to P. x 1358, Green River, W 


82935. 


BE your own boss! 1001 fast, easy way 
to make money! Free! Rush name, addres 
Money Making. Dept. PS, Box Z, Studi 


City, CA 91604. 


SECRETS of seven best home business 
Free details. Thomsen, 7661 Skyline, Bo 
77-B2, The Dalles, OR 97058. 


SELL INFORMATION By Mail! Detail 
CDM Publications, 4931 Churchill- PS1 
Tenino, WA 98589. | 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. "T-Printer" POB 2399] 
(LLC), Tampa, FL 33623. 


Let The Government Finance you 


/loans to $500,000 yearly. Free record 
message: 707-448-0270. (JG6) 
DAYDREAM YOUR WAY TO RICHES 
БАСЫН new concept shows how. Free йе- 
tails. The Imagination Store, Dept. PS-2 
2424 Beekman St., Cincinnati, ОЁ 


45214 


| ТАКЕ PICTURES for profit. Camera Ven 
tures, Box 771, Lamara, CO 81052. 


GUARANTEED PROFITABLE Home- 
based Business Step By Step How to. FREE 
details—write today. International Publish- 
ing, 1110 Woodlake Dr., Cardiff, CA 92007. 


ГОО THE WORK, YOU MAKE THE 


MONEY. Send SASE for 
dustries L, P.O. Box 268, 
20877. 


YOUR Serrat Mailing Address Will 
tup Re-Ship. Alberto, Box 7, Guaymas, 
MEXICO. 


cket. Dalton In- 
aithersburg, MD 


RICHES IN THE 1990's... . the easy way. 
FREE details. McCarthy Industries, Dept. 
PS, 4207 Labyrinth, Baltimore, MD 21215, 


BARGAINS! Buy Wholesale and Below! 
Name Brands. bea gle soe . Furniture... 
Sports Баш pment... Televisions. . Cam- 
eras. atches . . . Jewelry. Thousands 
More. Free Details. Bargainhunters Oppor- 
tunities, Box 1409-B, Holland, Michigan 
49422. 


PROJECTION TV... Make $$$'s assem- 
bling Projectors. . „Easy... . Results compa- 
rable to $2,500 projectors. . . Total cost less 
than $30.00... PLANS, 8' LENS & Deal 
ers Information $20.50...Illustrated in. 
formation FREE . Macrocoma-afx, 
Washington Crossing, Pennsylvania 18977. 
Creditcard orders 24 HRS. (215) 736-2880. 


GET PAID for mailing letters! $200.00 
daily. Write: PAASE—MT1, 161 Lincoln. 
way, North Aurora, IL 60542. 


$2000 Per Month And More!!! New 
home-mailing program. Guaranteed earn- 
ings! For details and application rush 
stamped self-addressed envelope to: Kuna 
Inc., Р.О. Box 1210, Solana Beach, CA 
92075. 


| ence or capital. Information free. 


MOST Sought after MONEYMAKING 
Techniques available FREE INFORMA- 
TION. Write: Hitt Publication Co., 4509 Im- 
perial Palms Ct., Largo, FL 34641. 


MAILORDER OPPORTUNITY: Start 
profitable home business without ex n 
ai 
Order Associates, Inc., Dept. 708, Montvale, 
NJ 07645. 


CLIP newspaper items—up to $25.00 
each! FREE details: Clippings/S, Box 
636109, Pompano, FL 33063. 


30 BILLION + Held unclaimed by Fed 
& State Governments. Just apply, yourself! 
It's easy. Full Instructions $4.95 B M Glass- 
mire, OB 509 Morris, NY 13808. 


S200 - $500 weekly - AT HOME!! No 
gimmicks - Details FREE! Homeworkers-S, 


| Box 636679, Margate, FL 33063. 


OE Wo Le ee а PLI АГІ еч ت‎ ee 


$25,000 LOANS INTEREST FREE! Se- 
cret Federal law WIPES OUT DEBTS! De- 
tails FREE! Moneywise-S, Вох 636679, 
Margate, FL 33063. 


GET RICH! Secret law smashes debts— 
brings cash credit! Details FREE! Wealth- 
Kit- Box 4036, Pompano, FL 33063. 


HOW TO ACCOMPLISH ANYTHING 
YOU WANT IN LIFE. This comprehensive 
Booklet shows you the pegan techniques. 
Stop wasting time and do the right thin 
to succeed in life. $12.95. D.P West, P 
Box 2604, Merriffield, VÀ 22116- 2604. 


$300 per day. Breakthrough process 
Restores Burned and Damaged Countertops 
WITHOUT REPLACEMENT. Millions of 
apartments and homes pay profits imme- 
diately! RENEW-2, Box 9900-SS, Vancou- 
ver, WA 98668. 


SECRETS OF MONEY. Learn more 
about money before you make money. Guar- 
anteed new and original. Money back guar- 
antee. Send $8.00 to: Edward Mohorich, 
1343 W. Belmont, Chicago, IL 60657. 


GUARANTEED INCOME 11 10 "How-To" 
Books, Start & Operate Profitable Home 


Businesses ONLY $15.95 100% REFUND- | 


ABLE. Independent Publications, Ltd., 130 
Salisbury, Goleta, CA 93117. 


GET Paid by collection por Ex 


ence unnecessary. Write: N.C.C., 781 West 


ri- | 


Oakland Park Blvd., 123-M, Ft. Lauder- | 


dale, FL 33311. 


“SELL MONEY!" Become a Loan Bro- | 


ker! Free details. Financial Planning, Dept. 
P3215, 210 5th Avenue, New York, 10010, 
(718) 768-6803 Ext. 200 24 Hrs. 


$$$ CHEAP PRICES! 21,387 Oriental, 
European, Worldwide Imports. GET RICH! 
No gimmicks, Free gift. INFORMATION 
FREE. Deblo, Box 107328, Denver, CO 
80210. 


START your own Entertainment Agency. 
Highly profitable. Inside information. 
$3.00. ShowBiz, Box 276222-SP, San Anto- 
nio, TX 78227. 


BIG Profits Fast reconditioning batter- 
ies. Give eighteen months guarantee! 34 
peara experience! Electone, 7415 Gable Dr, 

ittle Rock, AR 72205. 


MAKING EXTRA MONEY MADE EASY. 


FREE Subscription to Opportunity Maga- | 


zine offers hundreds of proven ways. Write: 


Opportunity, Dept. P72, 6 N. Michigan, Chi- | 


cago, IL 60602. 


$500 WEEKLY HOME-MAILING PRO- 
GRAM! Guaranteed Taranga, Start Imme- 
diately. For Details & Application Write: 
JC Marketing, Suite 3309). 2170 Broadway, 
NY, NY 10024. 


EARN QUICK CASH! Buy/sell Govern- 
ment seized houses, autos, boats, comput- 
ers. Write: Seizures, Box 4309-YY, West 
Covina, CA 91791. 


CLIP NEWSPAPER ITEMS. 33-330 
each. Free Details. Enterprise, Box 3128- Y, 
Anaheim, CA 92803. 


$20/HOUR MAKING ORNAMENTS 
AT HOME! Send for money making facts. 
BRINCO, Box 1092-P, Hesperia, CA 92345. 


START your own profitable business at 
home. FREE information, L&E Publica- 
tions, Box 1721, Dept. A, Mineola, New 
York 11501. 


AWARDS of $20,000-5500,000. 
Billion dollar Government puram pays 
CASH for your IDEAS. Work at home. No 
investment. Free Report. DJR Industries, 
Dept. 211, Box 6754, Lawton, OK 73506. 


FINALLY! Frustrated money seekers have 
the answers. Find the ONLY way to riches. 
ZBC, Box 3398, Arlington, VA 22203. 


$1000.00 PER WEEK! WITH YOUR 
ANSWERING MACHINE. Amazing Re- 
corded Message Reveals Details. 1-713- 
460-9111 Ext. 5-21. 


NEW amazing profitable home busi- 
ness. Learn how. Free details, guaranteed. 
Stauffer Publishing, 3204 Taylor Avenue 
Suite 101, Baltimore, Maryland 21234. 


MONEY Repairing Auto Wind- 
shields. Supplies and Free Information. 
Rubbs Glasspatch, P.O. Box 243, Monte- 
cello, Ark. 71655. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Whole- 
sale! Many Free!  Liquidations... 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


500,000 AMAZING MONEYMAKERS 
Photographed! Catalogs, Box 18628-G, San 
Antonio, Texas 18218-0628. 


CONFISCATED CARS, Start your own 
business-buy for resale-trucks, boats, 4- 
wheelers, TV's, stereos, furniture by Drug 
Enforcement Agency, FBI, IRS. Unbeliev- 
able bargains on late models. Available your 
area now. Call (805) 682-7555 Ext. C-1042. 


WHOLESALE PARTS | 


184 page catalog 
Replacement parts for 
outdoor Power Equipment | 


COMMERCIAL, HOMEOWNER, 
RECREATIONAL. 


LS. THORPE CO., INC. | | 


Р.О. BOX 45245 DEPT M 
SOMERVILLE MA 02145 


Send $4.00 
for Catalog | 


BETTER HEALTH 


HEART ATTACK 


FREE REPORT. | survived heart attack Quit 
doctors. Used 90+ day painless technique. Cancel- 


led surgery— Tossed out pills— Ended grae 


Feel & look pue Regained health. Lau 25 


doctors & pills. | am a new man. Helping ot 
Free proof--SEND NO MONEY--only name and 
address! Survival 20 Box 3256, 
78764. 


| "VITALITY, improved health. Sixty year 
track record. $37.00. Porterbilt, 13371 
South 2700 West, Riverton, UT 84065. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


FREE 6 day 5 nights Manzanillo Mexico 
Vacation for Participating in our NA- 
TIONAL WATER AWARENESS PRO- 
GRAM. Send SASE To: Horizen World 
сота, 20 Branford PFI., Newark, NJ 
07102. 


BODY BUILDING 


| can help you . 


№ «add inches to your 


chest and arms 
р *increase strength 
* build muscle mass 
Ш. in just days! 


l gend tor FREE into! 
Ш DASHeP О Вох 2888 «оен esas 
Tusc AL 35403 1-800-367-9599 

TE р т I EP EP 3 лл: ]| ]| J| |. 


MUSCLES 


How to Build A More 
POWERFUL BODY !! 
How YOU can have: 
«Wider Shoulders *Bigger Arms 
*Powerful Chest *Lose Fat 
è Trimmer Waist *Gain Weight 
*Gain Strength 


| FREE BOOKLET! | 


Universal, Dept-T, Box 6694 
Detroit, Michigan 48240 


ta 


ustin, Texas | 


HEARING AIDS 
HEARING AIDS 


‘Yo PRICE CATALOG FREE! | 


ewest. Finest. 

B SUPER SAVINGS! Newest. F All 

I opos, аА DMENT & save up to HALF! 
Sold by AIR MAIL on HOME 

§ TRIAL. FREE Catalog. Write: 


| MONEYSAVERS. 
Dept. PS2D 
{ Sepulveda. Cal. 9134 


q 


M Langdon Ave., 


ENJOY HEARING 


e 
Ў 
3 


All-in-the ear Hearing, Aid! 
Nothing over, under or behind 
the ear. . . no cords, tubes or 
wires. Simple slip-in fit. Full 
range volume control. 30 day 
tial. NO salesman will call. 
Order your free catalog! Write 
Better Hearing today! 


or call 24 hrs./ day 


1-800-453-4905 


BETTER HEARING 
Dept. 12A Brookport, IL 62910 


HAIR CARE 


MINOXIDIL. Grows Hair 4 Months. Box 
1213, Makati 1299, Philippines. 


VIDEO 


.. Multi-Channel Microwave 
= T.V. Receivers 
е 192768; Parabolic Dish 4 dB бат 
LIFETIME WARRANTY 


B Complete System 599 95 (орто Incl.) 
x Replacement Com 
& Expert Repairs Available 


| K & S ELECTRONICS Call 
day shipping! 
602] 230-0640 


P.O. BOX 34527 
PHOENIX. AZ 85067 
$2 CREDIT OM PHONE ORDERS 


VISA/MC/COD. 


Rental Tape Stabilizer Д 

© Eliminates loss/flashing of color, $39.95! 
rolis/strealang/ jitterine while playing 7 ttt 
copy-protected rental mowe tapes. 

9 Restores closed caption. 

е Fully automatic, battery кыс powered. 

+ 30 days money back quara 

Reg. $99. D SALE "$39.95 S/H $3.95 | 
1-800-888-6088 Ext 351, Visa, MC, COD 


B. WOODSON VIDEO 
PO Box 5545, Cary, NC 27511 


VIDEO TAPE REPAIR KIT: Beta and 
VHS. Only $11.95. Briggs Enterprises, 4701 
Anderson Rd. #147, Houston, 1 x 77053. 


HOW TO MAINTAIN & CLEAN YOUR 
VCR. HOOK-UP DIAGRAMS. BASIC 
PROBLEMS & SOLUTIONS. ILLUSTRA- 
TIONS INCLUDED. Send $7.85 to: Ameri- 
can Gifts, 1445 W. Morse Ave., Chicago, IL 
60626. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP, Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self-Hy 
Learning Catalog! Drawer 
doso, NM 88345. 


SELF-HYPNOSIS TAPES, VIDEO 
$29.95, AUDIO 314.95, MASTER- 
CHARGE/VISA, TOLL FREE, 1-BOO- 
544-0499. 


CABLE EQUIPMENT 


CABLE TV CONVERTERS Scientific At- 
lanta, Jerrold, Oak, Zenith, Hamlin. Many 
others. "NEW" VIDEO HOPPER “The 
Copy Killer". Visa, M/C & AMEX 
--BOO-B826-7623. B&B Inc., 10517 Upton 
Circle, Bloomington, MN 55431. 


pns. Sleep 
5400, Rui- 


#241-A, Tucson, AZ 85712, (602)-721-6557. 


| 602.323.3330. 


| РОВ 8189, Corpus Christi, TX 78468-8189, 


CX 


CABLE TV CONVERTERS 
Why Pay a High Monthly Fee? 


Jerrold, Oak, Hamlin, Scientific Atlanta, Zenith, and more! | 
60 day warranty. Shipment within 24 hrs. For fast serv- 


ice МС/МІЅА С.0.0. Telephone orders accepted. Eve- 
ning hrs. also. (312) 698-1259. Stamped Envelope (506) | 
postage for FREE catalog. No. Ill. orders. 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, lll. 60016 


| CABLE TV Converters, Remotes, Filters 
for r Beeping Any Channel 1-313-979-8356. 


TV WOREN те pol only The bent‏ و 
0 


low prices, we ship COD. $2.00 for catalog 
Ace Products, P.O. Box 582, Dept. 5, Saco, 
ME 04072, (207) 967-0726. 


CABLE-TV BOXES 


Descrambler • Converters| 


FREE CATALOG 


TRANS-WORLD CABLE CO. 
12062 Southwest 117th Ct., Suite 126 
Miami, Florida 33186 
800-442-9333 


CABLE TV SECRETS - the outlaw pub- 
lication the cable companies tried to ban. 
HBO, Movie Channel, Showtime, Convert- 
ers, etc. Suppliers list included. $8.95. Cable 


Facts, Box 711-PS, Pataskala, OH 43062. 


CABLE Decoders, Jerrold, Tocom, Ze- 
nith, Hamlin, S.A., at Wholesale Prices, Ex- 
ample Zenith Z-Tac with remote control 
$199.95. C.O.D. Ok. Full Warranty. 5.A.C. 
(702) 647-3799. 


FREE CATALOG—CABLE TV PROD- 
UCTS—TOCOM 5503VIP, PZ-1, OAK 
SIGMA-VIDEO MART—3938 E. Grant, 


CABLE TV CONVEHTEHS- —FHEE 
CATALOG—ARIZONA VIDEO. 3661 N. 
Campbell, #310-R, Tucson, Arizona, 85719. 


CB RADIO 


SECRET CB manuals, modifications, ac- 
cessories. Catalog $2—Selman Enterprises, 


(512) 853-2035. 


POLICE Fire Scanners. CB's Ham. Ma- 
rine 2-Way. Antennas. НРК, Box 19224Р5, 
Denver, CO 80219. | 


SATELLITE TV 


Build your own independent 
Videocipher II decoder and receive free Sat- 
ellite TV pictures. Simple instructions. 
Radio Shack parts list and circuit board, 
only $49.00 (U.S.) Send cheque or MO pay- 
able to: С.А. Comeau, Box 1327, Halifax 
North, N.S. Canada, ВЗК 5H4. 


FREE Catalog 36 Pages. Major Brands. 
Nobody undersells WEST-Since 1977. 
(800) 222-9064. 


Satellite-TV EPEE 


Save 30%-60% Е 
е Systems 


Plus upgrades for present owners: 
Receivers, IRD's, movers, LNAs, 
LNB's. Feeds. 6 to 16 dishes & 
Ku equipment 

Names Like — 

.. Chaparral, Uniden, Drake, 

"A Houston, Channel Master, etc. | 
ш 800-334-6455 


|, SKYVISION INC.® 
2026 COLLEGE WAY 
=. FERGUS FALLS, MN 56537 


елт OR UPDATE YOURSELF! 


EZY GUIDE TO SAT TV. Finally a guide 
written to help the consumer fix and in- 
stall his own Sat tv system and a catalogue| 
for wholesale equipment. Send $12.00 & 
$3.00 ship & Hdlg. Sunset, FOB 1960, Hay- 
den Lake, ID 83835. 


VIDEOCYPHER SATELLITE СЕС ОПЕР 
SCHEMATICS (Complete Set) Audio & 
Video Parts list-much more! $14.95. The 
Stage Door Video, FO. Box 576, Burnsville, 
NC 28714. 
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RADIO TV 


CABLE TV Descramblers — Zenith — 
Oak — Jerrold — Hamlin — Tocom — 
Wholesale Prices C.O.D. S.A.C. (702) 
647-3799. 


HOBBIES/COLLECTION 
RECYCLE ALUMINUM CANS 


Assemble unique hand-crafted items 
yourself with our instructional manuals 
| —- $5 ва. + $1 per order postage & 
handling. 
Debie Productions, Dept. PS 
PO Box 110273, Aurora, CO 80011 | 


MILITARY Medals Catalogue $1.00. Sub- 
scription $8.00. Vernon, Box 1387PS, М. 
Baldwin, NY 11510. 


SHARK'S Teeth Ten Prehistoric With 
Descriptions $3.00: Pat, Box 483, Murdock, 
FL 33938-0483. 


SPORTS Fans! Collect Football—Base- 
ball Cards. Free Lists. Henry Dean, PO. 
Box 236, Youngwood, PA 15697. 


TREASURE FINDERS/ 
METAL DETECTORS | 


FIND Old Coins, Jewelry, Gold Nuggets, 
New Patented Revolutionary Device. Free 
Catalog. Gardiner Electronics, 3131L М. 
35th Ave., Suite K, Phoenix, AZ 85017. 


TREASURE Finder Locates Buried Gold, 
Silver, Coins, Treasures. Free Catalog, 
Relco, RC10, Box 920839, Houston, TX 
77292. 


BURIED TREASURE $ 


| (ee emm | 

PY. Locate from a LONC а 

> d eth Ultra Sensitive DIRECTIONAL Locator | 
SEND FOR 

MR FREE INFORMATIVE BROCHURE 

= RESEARCH PRODUCTS 

BOX 270270-H TAMPA, FLORIDA 33688 


MAGIC TRICK, PUZZLES 


PROFESSIONAL MAGIC! Huge Cata- 
log, over 1,000 Tricks and Books. $4.50. 
Hank Lee's Magic Factory, Dept. PS2, 125 
Lincoln Street, Boston, МА 02111. 


BECOME A MAGICIAN! 


Easy. Fast. Learn 48 illusions with THE MAGIC 
COURSE. Complete instructions, plus valu- 
able membership in magician's society and 
quarterly "It's Magic" newsletter. $29.95 + 
$3.50 s/h. NYS res. add sales tax. Satis- 
faction guaranteed. Send payment to: 
THE MAGIC COURSE, 500-B Bi-County Blvd., 
Farmingdale, NY 11735. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


50 DIFFERENT Old US. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


FREE US coil pair with approvals. Carl- 
son, RT2 Box 112F Annandale, MN 55302 


FREE PRICE LIST. FMCN, INC., 513 
FAIRVIEW, RIDGEFIELD, NJ 07657. 


FREE! Big Catalog - New edition listing 
thousands of bargains on Worldwide 
stamps, packets, albums, and accessories. 
FREE when requesting stamps on approval. 
Buy what you like. Return balance. fue 
town Stamp Company, Dept E29PS, James- 
town, NY 14701. 


50 YEARS OLD FIFTEEN DIFFERENT 
| United States, over fifty years old-25¢ with 
approvals. Jaxon, Box С11- H, New Rochelle, 

ew York 10804. 
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FREE Worldwide Packet. Penny Approv 
als. Froehlich, Box 177DB, Pine River, WI 
54965. 


FREE, U.S. Mint Set. орои Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


1000 STAMPS $2.95 - Guaranteed Worth 
Over $30 at Standard Catalog Prices! Mon- 
ey Back If Not Delighted. Approvals. Ken- 
more OT-447, Milford, NH 03055. 


FREE! Gold Silver Stamps Ay provals. 
Delor, 21127 Fleetwood, Harper Woods, MI 
48228. 


FANTASTIC Fun. Hundreds of world- 
wide, $1.00. No approvals. Philatelics, Box 
766, Ogdensburg, New York 13669. 


UNITED NATIONS 3 Complete Mint Sets 
only 25e. Personalized Quality U.N., U.S.A., 
Foreign Approvals. Discounts with Pur- 
chases. Cornetta, РОВ 1509-P, Lake Placid, 
FL 33852. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW 240,000 “overnight.” Any pur- 
pose! Free Report. Success Research, 
19739-FN, Indianapolis, IN 46219. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 


| NACC PS-2, Box 5399, Torrance, CA 90503. 


NEED EXTRA CASH? WE'LL CASH 
YOUR POST-DATED CHECK UP TO 
$100.00 1-BOO-445-O680 


FREE MONEY! 5300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
Jakla, Box 3066- PS29, Seminole, FL 34642. 


BORROW any amount! Get Visa! Master- 
Card! Instant reply! Sunrise, Box 42P, 
Bethpage, NY 11714-0042 /(516) 349-1649. 


BORROW $500-S$40,0001 "Over- 
night" On Signature. Keep indefinitely! Ac- 
tion Box 5499- Y, Diamond Bar, CA 91765. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder fees paid. IMEA, 
289/PSI, Box 3574, Newport Beach, CA 
92663 (714) 722-9260. 


VISA! MASTERCARD! Re ardless of 
Credit Experience! Apply Toll-Free, 24 
Hours: 1-800- 888-8851, Es tension 26. 


BORROW $500 - $40,000! "On Signa- 
ture!” Any Purpose! 97% Eligible! Free Ap- 

lication: National, Box 7627, Long Beach 

A 90807. 

$500-$75,000 LOANS AVAILABLE! 
Any ا‎ No Collateral. Free applica- 
tion. MFS Industry, Box 531, Bronx, NY 
10461. 


D Obtained Easily! Quick 
Personal! ‘Business Loans! American, Box 
35726-A, Richmond, VA 23235. 


$5,000 CREDIT! No credit check! Not 
Information. Actual credit! (813) 791-8550. 


BORROW $500-5$50,000! "Imme- 
diately.” On Signature. KEEP INDEF- 
INITELY! Finance-8, Box 343, Tomball, TX 
71315-0343. 


BORROW $60, 000 "Overnight". Any pur- 

se! Keep indefinitely! Free details! Write: 

artin, Box 1593-3P, Safety Hecher FL 
34695. 


BORROW $500-—3100,000 No one re- 
fused! Free application. 750 Johnson Hol- 
low, Jefferson, NC 28 3640. 


CREDIT CARDS GUARANTEED! Or 
your money back. $5.00 to Ren-D, Box 173, 
Montrose, AL 36559. 


BORROW $50,000 Any purpose, Fast, 
Guaranteed. French, Box 561359, Char- 
lotte, NC 28256. 


SIGNATURE Loans— Confidential trans- 
actions handled entirely by mail, Write: 
Geoffrey, 315 13th Street, Oakland, CA 
94612. 


MUSICAL INSTRUMENT. S 


INTERNATIONAL VIOLIN COMPANY, 
tonewood, tools, varnishes, parts, accesso- 
ries, strings, cases, instruments, bows. Vi- 
olin, guitar kits. Catalog $1.00. Dept. MO, 
4026 W. Belvedere Ave., Baltimore, MD 
21215. 


| Suite C 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
| lishing/Promotions. Broadway Music, Box 


7438-PS, Sarasota, FL 33578. 
COMPUTERS 


WORLD Largest Software Library For 


Apple IBMPC Write: Reliant, 
33610, Sheungwan, Hongkong. 


IBM Software $1.99 Per Disk Sample 
Disk + Catologue For $1. Star Data, 333 
Cobalt Way, Suite 107, Sunnyvale, CA 
94086. 


Р.О. Box 


FANTASTIC BARGAINS in Software for 


IBM & COMPATIBLES, APPLE, COMMO- 
DORE. Send $2.00 for sample disk (specify 
computer! and catalog, refunded with order. 
Computer Companion, 45532 Fig, Room 102, 
Lancaster, CA 93534. 


FREE Programs!  IBM c's/ Apples! 
Commodores; Adad/TRS80's/TI89-4AÀ. EZ- 


| RAEZRA, Box 52228FE, San Diego 92105. 


FREE EDUCATIONAL SOFTWARE! IJ 
QA IN GENERAL SCIENCE. 4900+ Ques- 
tions. For MSDOS/IBM PC's. Send $9.00 
S/HDupCost to: В.Н. Patron, Р.О. Box 
262220, San Diego, CA 92126. 


WORLD'S first (volumes) electronic an- 
thologies "LESSONS FROM THE FUTURE" 
by Canada's leading futurist, author Frank 
Ogden ("Dr. Tomorrow"). Only on computer 
disc. Specify size and type, IBM or MacIn- 
tosh. $20 each or two differ rent for $35. Not 
available in Gutenberg format. 21ST CEN- 
TUHY MEDIA COMMUNICATIONS, 548 
Cardero, Vancouver, B.C., Canada V6G 2W6. 


SECRETS Of Shareware. 100,000 Free 
Programs. Confidential Report. $5. 21205 
Windsong Circle, Walnut, CA 91789. 


MAKE MONEY with your computer. Free 
details, SASE to: H.H.P., 4051 Highway 78, 
C-102-192 Lilburn, GA 30247. 


FANTASTIC BARGAINS in SOFTWARE 
FOR IBM, Apple, Atari, CoCo & Commo- 


| dore. CATALOG FREE or SAMPLE DISK 


& CATALOG $2.00 (Refunded with order). 
Specify computer type. Computer Compan- 
ion, Box 1457-B, Lancaster, CA 93534. 


WINEMAKING 


WINEMAKERS - BEERMAKERS - Free 
Illustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254- 
0242 - KRAUS, Box 7850-N, Independence, 
Missouri 64053. 


HOME BREWING 


BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. William's Box 2195- 
P9, San Leandro, СА 94577. 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, chemi- 
cals, ulpment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US) 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 


“EXPERIMENTERS LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 
$1.50. established 1953 Hagenow Labora- 
tories, 1302 Washington, Manitowoc, Wis- 
consin 54220. 


1989 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to pro- 
fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624. 


ANATOMICAL Products Catalog 240 
Pages $2.00. ACC. 8221 Kimball, Skokie, 
IL 60076. 


ELECTROSTATIC GENERATOR Kits, 
500,000 volts. Vacuum systems, magnetic 
devices, earth science, Tesla coils, and other 
experimental equipment as plans or kits. 
Catalog—3$3.00. Component Parts, 230 


Hampton Pkwy., Kenmore, N.Y. 14217. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferron 


Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


CONFUSED by funeral costs, intimi- 
dated by mortuaries? Everything needed 
to plan ahead, negotiate expenses ($8.95). 
Memorial Planning, Box 2921, Kalispell, 
MT 59903-2921. 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES... 
Autos. ..Vans...Boats. .. Airplanes. . .Millions 
Surplus Bargains ... many 1% original cost! 
"Nationwide Sales Directory"—$3.00. Dis- 
posal, Box 19107-FN, Washington, DC 
20038. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Surplus: Box 4309-YG, West 
Covina, CA 91791. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCREDITED, INEXPEN- 
SIVE, FAST. FREE INFORMATION. DR. 
JOHN BEAR, Р.О. BOX 8447-PS2, MA- 
RINA DEL REY, CA 90295. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Su пеп 450-PS2 Seventh 
Avenue, N. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term Soon. 
Free Catalog COL. Gordon E. Taylor, Box 
949, Dept. 3 Mason City, IA 50401. 515/ 
423-5242. 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. PO. Box 790906, Dept. PS, Dal- 
las, TX 75379. 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information Phone free 
1-800-228-5600, or write: American School, 
Dept. $347,850 E. 58th St., Chicago, IL 
60637. 


NEON ART & TUBE BENDING 
SCHOOL-Popularity of neon is exploding. 
Learn this specialized skill. Ер ment 
opportunities abound. FREE COLOR 
BROCHURE. 3130-B S.E. Hawthorne, Port- 
land, OR 97214 503/239-5309. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 29PS- 
2158, Boca Raton, FL 33427. 13051 368-2522. 


SUPER-INTELLIGENCE! Amazing re- 
sults guaranteed! EDEPS, Box 1462, Glen- 
dora, CA 91740. 


FREE TAPE External Degrees 
Bus./Pub. Admin. LAW (Qualify Bar! Ас- 
credited, Fin. Aid 1-800-759-0005. LA 
SALLE UNIVERSITY, ST. LOUIS, Mis- 
sourl 63146. 


UNIVERSITY DEGREES Without 
Classes! Accredited Bachelor's. Master's, 
Doctorates. Free Revealing Facts! Thorson- 
PS2, Box 470886, Tulsa, OK 74147. 


FULLY APPROVED UNIVERSITY DE- 
GREES. Economical home study for Bach- 
elor's, Master's, Ph.D., fully approved by 
California State Department of EAH canon, 
Prestigious faculty counsels for indepen- 
dent study and life experience credits 
(5000 enrolled students, 400 faculty). Free 
information — Richard Crews, M.D. (Har- 
vard), President, Columbia Pacific Univer- 
sity, Department 2R52, 1415 Third Street, 
San Rafael, CA 94901. Toll free: (800) 
227-0119; California: (800) 552-5522; or 
(415) 459-1650. 


BE A RECORDING ENGINEER; Train 
at home for High Paying—Exciting Ca- 
reers. FREE Information. AUDIO INSTI- 
TUTE, 2174 Union St. Suite 22M San Fran- 
cisco, CA 94123 


BECOME À Real Estate Appraiser. Free 
Information. 1-800-223-4542 Dept. RB109. 


PARALEGAL Careers, Authorized Attor- 
ney [nstruction. Home Study. Free Cata- 
log. 1-800-223-4542 Dept. L 109. 


HOW TO SHOOT A PISTOL! Proven mil- 
itary system. $5.00 plus $1.00 Shipping- 
Ren Publishing, Box 173, Montrose, À 
36559. 


CONDENSED Home Study Courses. 
Learn New Skills Fast! 50 Choices! Di- 
ploma! CIEE-20, Box 20345, Jackson, MS 
39209, 

COLLEGIATE research catalog. 306 
pages—16,278 papers available. Rush 
$2.00. Research, 11322 Idaho, #206KT, Los 
Angeles 90025. (213) 477-8226. 


EDUCATION & INSTRUCTION 


 SECURITY-LOCK UP A NEW CAREERI 
‘wo year hands-on Training Program to 
re for a job as a locksmith! ! Write: Pine 
echn ical Institute, Dept. L, Pine City, MN 
5063, (612) 629-6764. 


GET your Associate's degree by mail — 
‘ast! Write: Kensam, Box 1383-P32, Far 
tockaway, New York, 11691. 


BRAINWAVE MACHINES 

Learn brain synchronization, meditation 
nd altered states. Plans, parts, complete 
Inits. Three models: Economy, Standard, 
"rofessional. Send $1.00 for details and 
fconomy plans. Frontier Instruments In- 
mpera , PO. Box 43842, Austin, Texas 
87465. 


FOR INVENTORS 


| PATENT IT ECONOMICALLY! Free de- 
ails. Licensed since 1958. Rainer Associ- 
ites, 2008 Fondulac, Richmond, VÀ 23229. 


| INVENTORS! Can you patent and profit 
rom your idea? Call or write for your free 
nformation package. Over a decade of serv- 
се. AMERICAN INVENTORS CORPORA- 
ПОМ, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Massachusetts or Canada call (413) 568- 
753. 


PATENT AND DEVELOP Your Invention. 
tegistered Patent A nt and Licensed Pro- 
essional Engineer. Send for FREE PATENT 
NFORMATION Every Inventor Should 

ave. Richard L. Miller, 12 Parkside Drive, 
uite- Da Dix Hills, NY 11746. (516) 


INVENTION RESOURCES. Box 99141, 
Francisco 94109. R&D, Manufacturing, 
Marketing, Finance. 


FREE help for inventors! No charge for 
'ecording forms and evaluation. Affiliated 
nventors Foundations, 2132-I Bijou, Colo- 
'ado Springs, CO 80909, or Toll Free 1-800- 
025-5885. 

INVENTORS: INVENTIONS MAR- 
ЕТЕП & Developed for U.S. Patenting by 
"ormer US PATENT OFFICE EXAMINER, 
Professional Patent Engineer FREE 
INVENTION CERTIFICATES. 


Marein 
Representative, Suite 3815PS Woolwo 
Building, New York, NY 10007. 


PATENT aor $100 De you need 
4 patent attorney for patenting, licensing? 
1-800-877-2232 ext. 452. 


REGISTERED PATENT ATTORNEY, 
Washington, D.C. Suburb. D.A. Kettle- 
itrings, 414 Hungerford Drive, Rockville, 
Maryland 20850. 


MARKET Inventions yourself. Eliminate 
niddleman. Guaranteed! Alternative Mar- 
tetin enag 29 Newsletter, R5, 8795s, Twin Falls, 


ELIMINATE your frustrating Invention 
yroblems. I teach you how. 1-3 14-435-9290. 
PATENT searches, $150. Rapid, high 


juality service. AccuSearch, 1-800-999- 
2498. 


INVENTORS: Free information on offer- 
ng your invention for sale. Kessler Sales 
corporation, С-7-ЕІ, Fremont, Ohio 43420. 


INVENTORS! Innovators! Patentees!. 


Sxhibit at national invention show. 1-800- 
127-10ЕА, Dept. 470. INPEX-470, 701 
smithfield, Pittsburgh, PA, 15222. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
-all AIM for free information kit. In U.S. 
ind Canada. Toll free: 1-800-225-5800. 


IDEAS, INVENTIONS, NEW 


PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
3ational innovation exposition. Call free 1- 
300-288-IDEA. Or write: 


INVENTIONS Developed Marketed. 
"ree Invention Certificates. MANUFAC- 
I'URERS REPRESENTATIVE, Suite 3815- 
ЕН Building, New York, NY 
T. 


LEARN how to offer your invention for 
iale or license. Free booklet outlines proce- 
lures, royalty rates, requirements. Kessler 
erm Corporation, C-7-IW, Fremont, Ohio 

420. 


PERSONAL 
COLLEGE DEGREES, High School 
Гера Authentic looking. Cata- 


'. National Certificate, Dept. PS 132, 210 
Avenue, New York, 10010 (718) 768- 
8 Ext. 100 {24 Hours). 


DEBT ELIMINATION: EASILY. ATTAIN 
MAILH FREE INFORMATION: HAKIDO, 
BOX 12101, HONOLULU, HAWAI 96828 

PERSONALITY, Vocational Traits Report 
From Handwriting Expert. Guaranteed 
Work Send Now For Brochure. Graphol- 
OR y, Вас 127 Station M, Calgary, Canada 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Wor month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Emplovment, Box 223, 
Central, IN 47110. 


EASY Work! Excellent Pay! Assemble 
products at home. For info. Call-504- 
641-8003 Ext. A-8068. 


GOVERNMENT JOBS $16,040 — 
$59,230/yr. Now Hiring. Call (1) 805- 
687-6000 Ext. R-4300 for current Federal 
list. 


OVERSEAS ... $25,000 - $75,000. Free 
Report! Em OP era Box 19760-FN, Indi- 
anapolis, IN 46219. 


$1000 MONTHLY. Part Time. Must 
have answering machine. 1-416-482-3000 
X152A, Days/Evenings/Weekends. 


MUSICIANS ENTERTAINERS! Names 
Phone Numbers Of Vegas Hotel And Club 
Talent Buyers Just Published $5.00. Mar- 
ket Data, Box 276222, San Antonio, TX 
78227. 


GOVERNMENT Jobs $15,400-$72,500 
Now Hiring. Excellent Benefits. Call 1-312- 
742-1142 Ext. J-4606. 


EMPLOYMENT Los Angeles Guaranteed 
$6. George Prosser, 1515 Brockton, #9, Los 
Angeles, CA 90025. 


OF INTEREST TO ALL 


WINNINGEST Numbers, combinations, 
proven beat odds. Bingos, Horse, dogs, har- 
ness, lotteries, $5.00. POB 70636, Pasa- 
dena, CA 91107. 


PREDICT YOUR FUTURE. Learn the a 
less methods for a better life. Box 1393- P 
Newbern, NC 28560 


35mm CAMERAS With Case $24.95. 
Neal Enterprises Ltd., PO. Box 1163, Ve- 
rona, VÀ 24482. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, SHE 
Platinum. Mail Articles Today. Free ER 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 657, Chi- 
cago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 


information. Rose Industries, 29-Y East 


Madison, Chicago 60602. 
JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
‚25@). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


BOOKS & MAGAZINES 


UNIQUE BOOKS. Learn HOW to do al- 
most anything! FREE catalog, Cardif-P, 908 
Niagara Falls Blvd. North Tonawanda, NY 
14120-2060. 


OLD Popular Science Magazines - 35 


years Worth! 1932-1967 Call Bud. 1-509- 
448-8591. 


MAKE MORE MONEY! Hov to Get Pay 
Raises! $5.00, AMERIPUB, Box 310, Dept. 
PS-2, Perry, OH 44081. 


BOOKS Of All Interests, Send $1.00 Cat- 
alog. Variety Books, Box 2479, Bloomfield, 
NJ 07003. 


SPORTING GOODS 


WORLDS largest selection of blackpow- 
der guns and accessories. Send $4.00 for 
illustrated catalog featuring 7000 items. 
аюв Gun Works, Dept. 14, Union City, TN 


MONEY MAKING OPP. 


BUMPERSTICKER Printer. Cheap, 
Simple, Portable. Free Details. Bumper, 
POB 22791 (LLD), Tampa, FL 33622. 


6 FIGURE 8's ANNUALLY! Guar- 
anteed!! teed! SASE. Action oe BC3, Box 
472563; Garland, TX 75047 


HIGH Profits T-Shirts Caps. Inex — 
transfer machines, Wo Press, PO. Box 
22809- LLD, Tampa, 


GET RICHI Secret law smashes debts 
—brings cash credit! FREE rt!! Wealth- 
Kit-S, box 4036, Pompano, FL 33063. 


EXCELLENT INCOME Easy Home As- 
sembly. No selling or investment $350 
weekly. Details 250 stamp. ori توو‎ 
Р.О. Box 566-M, Goshen, IN 46526 


STARTING TOUR OWN SUCCESSFUL 
BUSINESS. FREE Subscription to о Срраг 
tunity Magazine tells how. Write portu- 
nity, Dept. P73 6 N. Michigan, ке Оррог IL 
60602. 


PROFITABLE OCC. 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $10.00. Hydraulic Parts Sup- 
ply, Box 4157, Brownsville, TX 78523-4157. 


MAILING LISTS 


NEW ACTIVE NAMES!! 
MIXED STATES! IMMEDIATE SHIPMENT! 
Adhesive Labels—Hot Line Op 
Seekers, 200/$10.00; 500/$15.00, 
$25.00. Others Advon, Drawer B6, Shelley, 
ID 83274. Visa/MC/AmEx. 1-BOO- 
92-3666. 


REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039Р5, 
Orlando, FL 32860. 


MISCELLANEOUS 


HOW TO PSYCHIC DREAM — kit $9.95. 
Lempen, Box 235, Stn. “L”, Winnipeg, 
Manitoba, Canada, R3H 025. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
crear colors. For casting, embedding, coat- 

ing, ri Sur Mol , repairing and reproduc- 
ing with our Mold Making Supplies. Cata- 
log $2.00. CASTOLITE, Dept. 89B/PS, Box 
391, Woodstock, IL 60098. 


WEATHER FORECASTING 


= 


MENTS! Humidity, Temperature, Bi 
ric Pressure. WEATHERCHECK, Box 353, 
Marysville, Michigan 48040. 


NURSERY STOCK 


GINSENG Roots $15/100, Information 
$1.00. Ginseng, PS, F lagPond, TN 37657. 


PRINTING 


BEAUTIFUL EMBOSSED BUSINESS 
CARDS 1-Color $19.95 Per 1000, 2-Color 
$24.95 Per 1000. Free Samples Pre-Paid De- 
livery. Mark It Write, 8362 State Road “H”, 
Philadeiphia, PA 19138. 


SALESPERSON DISTRIBUTOR 


. Louis, MO 63103. (314) 241-8464. 
GARDEN SUPPLIES & EQUIP. 


LAWNMOWER Modifications. Speeds 
mowing wet or dry, reduces back strain. 
Plans $10.95 HP-MOWING, FO. Box 159, 
Del Mar, CA 92014-0159. 


HUNTING & FISHING 


TARGET, BOWFISHING, REGULARLY 
$199.951!! “CROSSBOW SCOPES" 
$19.75! “EASTON ARROWS” $14.75/ 
DOZEN! CAMOUFLAGED SLINGS, QUI- 

VERS, CASES, ACCESSORIES GA- 
LORE!!! ED'S ARMY-NAVY SURPLUS 
STORES, BOX 27222-PX, SALT LAKE 
CITY, UTAH 84127 1-(BOO) 226-2323 
INFORMATION: 1-(BOT) 975-0222 (24 
HOURS} 


RUBBER STAMPS 


yl Order “CUSTOM MADE" 
| 2 RUBBER STAMPS | 
[| oe UP TO 4 LINES only $495 | 

b. (Max.30 letters per line) © aa 


zl INK PADS only $1.95 aa. 
Lives a! J Soecity Color. Black, Blue, Red, Green 
, Add 25€ per item for postage 
SATISFACTION GUARANTEED 
FAST SERVICE- Su. WANT 


The number we're talking 
about is your cholesterol num- 
ber. If it's high, you Hoe at 
risk for a heart attack. Without 
even knowing it. 

So find out where you 
stand. Because there are ways 
to lower high blood cholesterol 
and reduce your risk. 

Know your number. Have 
your blood choles- [99 
terol level checked., 
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Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


201 Thousands of Items American Design 
Components offers a catalog full of electronic 
and electromechanical components, plus a full 
line of computer parts and peripherals. It's 
designed with the tinkerer, hobbyist, techni- 
cian, and engineer in mind. Free 


202 Anatomical Products The Anatomi- 
cal Chart Company's 240-page brochure 
contains the world's largest collection of 
innovative and educational products on health, 
anatomy, and science-related topics. $1 


203 Aluminum Boats Blue Fin reinvents 
the aluminum boat with its high-performance 
Spectrum line. The company offers a com- 
plete factory-engineered boating package— 
boat, motor, and trailer, plus other basic equip- 
ment and accessories—at one all-inclusive 
and affordable price. Free 


204 Redwood Paneling Ап illustrated four- 
page booklet from the California Redwood As- 
sociation shows how to revitalize any room 
with redwood lumber paneling. It includes in- 
formation on design, planning, installation, 
and finishing. 75 


205 Wood Protection Тһе "Preserving 
America’s Wood for Over Half a Century” bro- 
chure describes the many uses and benefits 
of Chapman Chemical Co.'s Woodguard pre- 
servative oil finish, exterior wood stabilizer, 
above-ground water repellent, and more. Free 


206 Generators Coleman Powermate elec- 
tric generators range in size from 800 to 
7,000 watts and are available in stylized por- 
table models or industrial commercial ones. 
This color brochure gives details on all gener- 
ators in the Coleman line. $1 


207  Personal-Computer Tips In its de- 
tailed color brochure, CompuServ tells how 
to obtain access to America's largest infor- 
mation service. Its data banks include news 
wires and financial information. Free 


ADVERTISEMENT ннн 


Product information 


208 Hobbyist Catalog Edmund Scientific's 
80-page catalog contains over 1,200 prod- 
ucts, including telescopes, magnets, weather 
instruments, high-tech toys, and ideas for 
science-fair projects. Free 


209 Whirlpool Spas Jacuzzi Whirlpool 
Bath presents a full-size 20-page color cata- 
log with diagrams of safety and performance 
features and specification charts on the Aero, 
Laser ||, Caressa, Quantum, and other Jacuzzi 
models. All portable and in-ground spas are 
available in many sizes and styles. $2 


210 Unusual Items The “Things You Never 
Knew Existed'" catalog from Johnson Smith 
Co. contains over 1,800 hard-to-find novel- 
ties, hobby and sports equipment, scientific 
and electronic items, and gag gifts. Free 


211 Mail Order Mantels As featured in a 
past issue of POPULAR SCIENCE, Newport Man- 
tel and Panel Co. offers a wide choice of fire- 
place-mantle designs. The mantels are made 
of wood and built to personal specifications. 


$4 


212 North Carolina Vacation This travel 
package from the North Carolina Division of 
Tourism provides information on where to go, 
where to stay, and what to do on a vacation 
in beautiful North Carolina. Free 


213 Sunspace Planning Guide This full- 
color “idea book" from Northern Sun 
contains information on sun-room additions 
crafted from Western red cedar in straight- 
eave, curved-eave, and special designs. Also 
included is a buyer's checklist. $3 


214 Fish and Ski Boats Quantum Marine- 
manufactures the most versatile fish and 
ski boats, from 16 to 20 feet, on the market. 
The Quantum Quality Value Package includes 
a dependable Force outboard as well as a 
painted trailer specifically engineered to sup- 
port the Quantum Quick-Q-Plane Hull. Free 


215 Safe Boating Guide This 52-page 
booklet from Safeco Insurance Companies out- 
lines safety regulations and tips, Coast Guard 
requirements, and other helpful information 
about boating safety. Free 


216 Wildlife Protection The Sav-A-Life 
Deer Alert Animal Warning Device from Sav- 
A-Life warns deer and other animals up to 4 
mile away to prevent animal-vehicle collisions. 
The literature explains use and features. The 
warning device is available in black, gold, and 
chrome. Free 


217 Solar Power Reduce your utility bills 
with up-to-the-minute technology. Solar Elec- 
tric offers the cutting edge of photovoltaic 
products and power systems for boats, RVs, 
radios, and homes. The Energy Independence 
catalog is great for do-it-yourselfers, inven- 
tors, and those who are interested in the lat- 
est in solar technology. $2 


218 Engine Treatment U.S. Auto Tech's 
new full-color car-care catalog describes its 
line of unique engine and gas-saving prod- 
ucts. Also featured is the only Carnauba car 
wax that comes in colors. $1 


219 Interior Innovations In its full-color 
brochure entitled "Interior Innovations," Wing 
Industries describes its line of wood, glass 
passage, bi-fold, by-pass, and cafe doors. Also 
featured are fixed-louver and designer glass 
shutter sets. These products are master-crafted 
from solid Ponderosa Pine and are available 
in a wide range of sizes to fit most openings. 
Free 


220 Electronic Sensor  Zircon Internation- 
al's Stud Sensor uses integrated circuitry to 
locate quickly and accurately wall studs, ceil- 
ing joists, fire breaks, and other supports. 
Stud Sensor calibrates the density of a cover- 
ing material, and then, when it is moved 
across the calibrated surface, it signals den- 
sity variations with LED lights. Free 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


POPULAR SCIENCE Р.О. Box 5131, Pittsfield, Mass. 01203-5131 


Note: POPULAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


L1 201 [1 205 1 209 $2 (| 213 $3 [1217 $2 
(1202 $1 O 206 $1 |] 210 1 214 О 218 $1 
1 203 [1 207 1211 $4 O 215 O 219 
[1204 75¢ [| 208 [] 212 O 216 O 220 
Name (please print) 

Address City & State — 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
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THIS COUPON EXPIRES APRIL 30, 1989 
1 AM ENCLOSING 
$ for priced items 
$ 00 for handling 
$__ TOTAL REMITTANCE 
Zip 
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Yes, you can. 
A rear-wheel anti-lock brake system 
might be unexpected in a compact van. 
But is now: standard in the advanced 
Chevy® Astro.” 

On wet or icy roads especially, you 1l 
feel good having a’rear+wheel anti-lock 
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OF AMERICA 


Chevy Astro. · 
brake system designed to help you make fast, 
stable stops. For all the driving, stopping and y 
living your family does, Chevy Astro is the 
van that can. 


© 1988 General Motors Corporation. All Rights Reserved. 
Lets pet ittogether...buckle Lip. i 


TODAY’S CHEVY TRUCK 


We don't need flash or razzle dazzle to wow you 
because Merit offers something far more impressive. 
Merit offers taste. Real, honest-to-tobacco, satisfying cigarette 
taste. Yet Merit has even less tar than other leading lights. Enriched Flavor" 
is the reason. Only Merit has it. Which is why, in a nationwide taste 
test, Merit was judged as good as or better than cigarettes 


that have up to 3896 more tar. So let 'em sell their 
sizzle. You know where the real steak is. 


Enriched Flavor.” low tar. A solution with Merit. 


LOW TAR--'ENBRICHED FLAVOR' 


SURGEON GENERAL'S WARNING: Quitting Smoking — | 
Now Greatly Reduces Serious Risks to Your Health. | OPP Morris Ine 1989 
Kings: 8 mg "tar; 0.6 mg nicotine av. per cigarette by ЕТС method. 


